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FIELD OF THE INVENTION 

The present invention relates generally to the fields of genetics and cellular and 
molecular biology. More particularly, the invention relates to novel G protein coupled 
receptors, to polynucleotides that encode such novel receptors, to reagents such as 
antibodies, probes, primers and kits comprising such antibodies, probes, primers related to 
the same, and to methods which use the novel G protein coupled receptors, 
polynucleotides or reagents. 

BACKGROUND OF THE INVENTION 

The G protein-coupled receptors (GPCRs) form a vast superfamily of cell surface 
receptors which are characterized by an amino-terminal extracellular domain, a carboxyl- 
terminal intracellular domain, and a serpentine structure that passes through the cell 
membrane seven times. Hence, such receptors are sometimes also referred to as seven 
transmembrane (7TM) receptors. These seven transmembrane domains define three 
extracellular loops and three intracellular loops, in addition to the amino- and carboxy- 
terminal domains. The extracellular portions of the receptor have a role in recognizing 
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and binding one or more extracellular binding partners {e.g., ligands), whereas the 
intracellular portions have a role in recognizing and communicating with downstream 
molecules in the signal transduction cascade. 

The G protein-coupled receptors bind a variety of ligands including calcium ions, 

5 hormones, chemokines, neuropeptides, neurotransmitters, nucleotides, lipids, odorants, 
and even photons, and are important in the normal (and sometimes the aberrant) function 
of many cell types. [See generally Strosberg, Eur. J. Biochem. 196:1-10 (1991) and Bohm 
et al, Biochem J. 322:1-18 (1997).] When a specific ligand binds to its corresponding 
receptor, the ligand typically stimulates the receptor to activate a specific heterotrimeric 

10 guanine-nucleotide-binding regulatory protein (G-protein) that is coupled to the 
intracellular portion of the receptor. The G protein in turn transmits a signal to an effector 
molecule within the cell, by either stimulating or inhibiting the activity of that effector 
molecule. These effector molecules include adenylate cyclase, phospholipases and ion 
channels. Adenylate cyclase and phospholipases are enzymes that are involved in the 

15 production of the second messenger molecules cAMP, inositol triphosphate and 
diacyglycerol. It is through this sequence of events that an extracellular ligand stimuli 
exerts intracellular changes through a G protein-coupled receptor. Each such receptor has 
its own characteristic primary structure, expression pattern, ligand-binding profile, and 
intracellular effector system. 

20 Because of the vital role of G protein-coupled receptors in the communication 

between cells and their environment, such receptors are attractive targets for therapeutic 
intervention, for example by activating or antagonizing such receptors. For receptors 
having a known ligand, the identification of agonists or antagonists may be sought 
specifically to enhance or inhibit the action of the ligand. Some G protein-coupled 

25 receptors have roles in disease pathogenesis {e.g., certain chemokine receptors that act as 
HIV co-receptors may have a role in AIDS pathogenesis), and are attractive targets for 
therapeutic intervention even in the absence of knowledge of the natural ligand of the 
receptor. Other receptors are attractive targets for therapeutic intervention by virtue of 
their expression pattern in tissues or cell types that are themselves attractive targets for 

30 therapeutic intervention. Examples of this latter category of receptors include receptors 
expressed in immune cells, which can be targeted to either inhibit autoimmune responses 
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or to enhance immune responses to fight pathogens or cancer; and receptors expressed in 
the brain or other neural organs and tissues, which are likely targets in the treatment of 
mental disorder, depression, bipolar disease, or other neurological disorders. This latter 
category of receptor is also useful as a marker for identifying and/or purifying (e.g. , via 
5 fluorescence-activated cell sorting) cellular subtypes that express the receptor. 
Unfortunately, only a limited number of G protein receptors from the central nervous 
system (CNS) are known. Thus, a need exists for G protein-coupled receptors that have 
been identified and show promise as targets for therapeutic intervention in a variety of 
animals, including humans. 

10 

SUMMARY OF THE INVENTION 

The present invention relates to an isolated nucleic acid molecule that comprises a 
nucleotide sequence that encodes a polypeptide comprising an amino acid sequence 
homologous to sequences selected from the group consisting of SEQ ID NO: 135 to SEQ 

15 ID NO:268, or a fragment thereof. The nucleic acid molecule encodes at least a portion of 
nGPCR-x. In some embodiments, the nucleic acid molecule comprises a sequence that 
encodes a polypeptide comprising a sequence selected from the group consisting of SEQ 
LD NO: 135 to SEQ ID NO:268, or a fragment thereof. In some embodiments, the nucleic 
acid molecule comprises a sequence homologous to a sequence selected from the group 

20 consisting of SEQ ID NO:l to SEQ ID NO: 134, or a fragment thereof. In some 
embodiments, the nucleic acid molecule comprises a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO: 134, and fragments thereof. 

According to some embodiments, the present invention provides vectors which 
comprise the nucleic acid molecule of the invention. In some embodiments, the vector is 

25 an expression vector. 

According to some embodiments, the present invention provides host cells which 
comprise the vectors of the invention. In some embodiments, the host cells comprise 
expression vectors. 

The present invention provides an isolated nucleic acid molecule comprising a 
30 nucleotide sequence complementary to at least a portion of a sequence selected from the 
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group consisting of SEQ ID NO:l to SEQ ID NO:134, said portion comprising at least 10 
nucleotides. 

The present invention provides a method of producing a polypeptide comprising a 
sequence selected from the group consisting of SEQ ID NO: 135 to SEQ ID NO:268, or a 
5 homolog or fragment thereof. The method comprising the steps of introducing a 
recombinant expression vector that includes a nucleotide sequence that encodes the 
polypeptide into a compatible host cell, growing the host cell under conditions for 
expression of the polypeptide and recovering the polypeptide. 

The present invention provides an isolated antibody which binds to an epitope on a 
10 polypeptide comprising a sequence selected from the group consisting of SEQ ID NO: 135 
to SEQ ID NO:268, or a homolog or fragment thereof. 

The present invention provides an method of inducing an immune response in a 
mammal against a polypeptide comprising a sequence selected from the group consisting 
of SEQ ID NO:135 to SEQ ID NO:268, or a homolog or fragment thereof. The method 
15 comprises administering to a mammal an amount of the polypeptide sufficient to induce 
said immune response. 

The present invention provides a method for identifying a compound which binds 
nGPCR-x. The method comprises the steps of contacting nGPCR-x with a compound and 
determining whether the compound binds nGPCR-x. 
20 The present invention provides a method for identifying a compound which binds a 

nucleic acid molecule encoding nGPCR-x. The method comprises the steps of contacting 
said nucleic acid molecule encoding nGPCR-x with a compound and determining whether 
said compound binds said nucleic acid molecule. 

The present invention provides a method for identifying a compound which 
25 modulates the activity of nGPCR-x. The method comprises the steps of contacting 
nGPCR-x with a compound and determining whether nGPCR-x activity has been 
modulated. 

The present invention provides a method of identifying an animal homolog of 
nGPCR-x. The method comprises the steps screening a nucleic acid database of the 
30 animal with a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO: 134, or a portion thereof and determining whether a portion of said library or database 
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is homologous to said sequence selected from the group consisting of SEQ ED NO:l to 
SEQ ID NO: 1 34, or portion thereof. 

The present invention provides a method of identifying an animal homolog of 
nGPCR-x. The methods comprises the steps screening a nucleic acid library of the animal 

5 with a nucleic acid molecule having a sequence selected from the group consisting of SEQ 
ID NO:l to SEQ ID NO: 134, or a portion thereof; and determining whether a portion of 
said library or database is homologous to said sequence selected from the group consisting 
of SEQ ID NO: 1 to SEQ ID NO: 134, or a portion thereof 

Another aspect of the present invention relates to methods of screening a human 

10 subject to diagnose a disorder affecting the brain or genetic predisposition therefor. The 
methods comprise the steps of assaying nucleic acid of a human subject to determine a 
presence or an absence of a mutation altering an amino acid sequence, expression, or 
biological activity of at least one nGPCR-x that is expressed in the brain. The nGPCR-x 
comprise an amino acid sequence selected from the group consisting of SEQ ID NO: 135 

15 to SEQ ID NO:268, and allelic variants thereof. A diagnosis of the disorder or 
predisposition is made from the presence or absence of the mutation. The presence of a 
mutation altering the amino acid sequence, expression, or biological activity of the 
nGPCR-x in the nucleic acid correlates with an increased risk of developing the disorder. 

The present invention further relates to methods of screening for a nGPCR-x 

20 hereditary mental disorder genotype in a human patient. The methods comprise the steps 
of providing a biological sample comprising nucleic acid from the patient, in which the 
nucleic acid includes sequences corresponding to alleles of nGPCR-x. The presence of 
one or more mutations in the nGPCR-x allele is indicative of a hereditary mental disorder 
genotype. 

25 The present invention provides kits for screening a human subject to diagnose 

mental disorder or a genetic predisposition therefor. The kits include an oligonucleotide 
useful as a probe for identifying polymorphisms in a human nGPCR-x gene. The 
oligonucleotide comprises 6-50 nucleotides in a sequence that is identical or 
complementary to a sequence of a wild type human nGPCR-x gene sequence or nGPCR-x 

30 coding sequence, except for one sequence difference selected from the group consisting of 
a nucleotide addition, a nucleotide deletion, or nucleotide substitution. The kit also 
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includes a media packaged with the oligonucleotide. The media contains information for 
identifying polymorphisms that correlate with mental disorder or a genetic predisposition 
therefor, the polymorphisms being identifiable using the oligonucleotide as a probe. 

The present invention further relates to methods of identifying nGPCR-x allelic 
variants that correlates with mental disorders. The methods comprise the steps of 
providing biological samples that comprise nucleic acid from a human patient diagnosed 
with a mental disorder, or from the patient's genetic progenitors or progeny, and detecting 
in the nucleic acid the presence of one or more mutations in an nGPCR-x that is expressed 
in the brain. The nGPCR-x comprises an amino acid sequence selected from the group 
consisting of SEQ ID NO: 135 to SEQ ID NO:268, and allelic variants thereof. The 
nucleic acid includes sequences corresponding to the gene or genes encoding nGPCR-x. 
The one or more mutations detected indicate an allelic variant that correlates with a mental 
disorder. 

The present invention further relates to purified polynucleotides comprising 
nucleotide sequences encoding alleles of nGPCR-x from a human with mental disorder. 
The polynucleotide hybridizes to the complement of a sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO: 134 under the following hybridization 
conditions: (a) hybridization for 16 hours at 42° C in a hybridization solution comprising 
50% formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate and (b) washing 2 times for 30 
minutes at 60 °C in a wash solution comprising O.lx SSC and 1% SDS. The 
polynucleotide that encodes nGPCR-x amino acid sequence of the human differs from a 
sequence selected from the group consisting of SEQ ID NO: 135 to SEQ ID NO:268 by at 
least one residue. 

The present invention also provides methods for identifying a modulator of 
biological activity of nGPCR-x comprising the steps of contacting a cell that expresses 
nGPCR-x in the presence and in the absence of a putative modulator compound and 
measuring nGPCR-x biological activity in the cell. The decreased or increased nGPCR-x 
biological activity in the presence versus absence of the putative modulator is indicative of 
a modulator of biological activity. 

The present invention further provides methods to identify compounds useful for 
the treatment of mental disorders. The methods comprise the steps of contacting a 
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composition comprising nGPCR-x with a compound suspected of binding nGPCR-x. The 
binding between nGPCR-x and the compound suspected of binding nGPCR-x is detected. 
Compounds identified as binding nGPCR-x are candidate compounds useful for the 
treatment of mental disorder. Compounds identified as binding nGPCR-x may be further 

5 tested in other assays including, but not limited to, in vivo models, in order to confirm or 
quantitate their activity. 

The present invention further provides methods for identifying a compound useful 
as a modulator of binding between nGPCR-x and a binding partner of nGPCR-x. The 
methods comprise the steps of contacting the binding partner and a composition 

10 comprising nGPCR-x in the presence and in the absence of a putative modulator 
compound and detecting binding between the binding partner and nGPCR-x. Decreased 
or increased binding between the binding partner and nGPCR-x in the presence of the 
putative modulator, as compared to binding in the absence of the putative modulator is 
indicative a modulator compound useful for the treatment of a related disease or disorder. 

15 Compounds identified as modulating binding between nGPCR-x and a nGPCR-x binding 
partner may be further tested in other assays including, but not limited to, in vivo models, 
in order to confirm or quantitate their activity as modulators. 

Another aspect of the present invention relates to methods of purifying a G protein 
from a sample containing a G protein. The methods comprise the steps of contacting the 

20 sample with an nGPCR-x for a time sufficient to allow the G protein to form a complex 
with the nGPCR-x; isolating the complex from remaining components of the sample; 
maintaining the complex under conditions which result in dissociation of the G protein 
from the nGPCR-x; and isolating said G protein from the nGPCR-x. 

25 DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
Definitions 

Various definitions are made throughout this document. Most words have the 
meaning that would be attributed to those words by one skilled in the art. Words 
specifically defined either below or elsewhere in this document have the meaning 
30 provided in the context of the present invention as a whole and as are typically understood 
by those skilled in the art. 
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"Synthesized" as used herein and understood in the art, refers to polynucleotides 
produced by purely chemical, as opposed to enzymatic, methods. "Wholly" synthesized 
DNA sequences are therefore produced entirely by chemical means, and "partially" 
synthesized DNAs embrace those wherein only portions of the resulting DNA were 
5 produced by chemical means. 

By the term "region" is meant a physically contiguous portion of the primary 
structure of a biomolecule. In the case of proteins, a region is defined by a contiguous 
portion of the amino acid sequence of that protein. 

The term "domain" is herein defined as referring to a structural part of a 
10 biomolecule that contributes to a known or suspected function of the biomolecule. 
Domains may be co-extensive with regions or portions thereof; domains may also 
incorporate a portion of a biomolecule that is distinct from a particular region, in addition 
to all or part of that region . Examples of GPCR protein domains include, but are not 
limited to, the extracellular (i.e., N-terminal), transmembrane and cytoplasmic (i.e., C- 
15 terminal) domains, which are co-extensive with like-named regions of GPCRs; each of the 
seven transmembrane segments of a GPCR; and each of the loop segments (both 
extracellular and intracellular loops) connecting adjacent transmembrane segments. 

As used herein, the term "activity" refers to a variety of measurable indicia 
suggesting or revealing binding, either direct or indirect; affecting a response, i.e. having a 
20 measurable affect in response to some exposure or stimulus, including, for example, the 
affinity of a compound for directly binding a polypeptide or polynucleotide of the 
invention, or, for example, measurement of amounts of upstream or downstream proteins 
or other similar functions after some stimulus or event. 

Unless indicated otherwise, as used herein, the abbreviation in lower case (gpcr) 
25 refers to a gene, cDNA, RNA or nucleic acid sequence, while the upper case version 
(GPCR) refers to a protein, polypeptide, peptide, oligopeptide, or amino acid sequence. 
The term "nGPCR-x" refers to any of the nGPCRs taught herein, while specific reference 
to a nGPCR (for example nGPCR-2073) refers only to that specific nGPCR. 

As used herein, the term "antibody" is meant to refer to complete, intact 
30 antibodies, and Fab, Fab', F(ab)2, and other fragments thereof. Complete, intact 
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antibodies include monoclonal antibodies such as murine monoclonal antibodies, chimeric 
antibodies and humanized antibodies. 

As used herein, the term "binding" means the physical or chemical interaction 
between two proteins or compounds or associated proteins or compounds or combinations 

5 thereof. Binding includes ionic, non-ionic, Hydrogen bonds, Van der Waals, hydrophobic 
interactions, etc. The physical interaction, the binding, can be either direct or indirect, 
indirect being through or due to the effects of another protein or compound. Direct 
binding refers to interactions that do not take place through or due to the effect of another 
protein or compound but instead are without other substantial chemical intermediates. 

10 Binding may be detected in many different manners. As a non-limiting example, the 
physical binding interaction between a nGPCR-x of the invention and a compound can be 
detected using a labeled compound. Alternatively, functional evidence of binding can be 
detected using, for example, a cell transfected with and expressing a nGPCR-x of the 
invention. Binding of the transfected cell to a ligand of the nGPCR-x that was transfected 

15 into the cell provides functional evidence of binding. Other methods of detecting binding 
are well known to those of skill in the art. 

As used herein, the term "compound" means any identifiable chemical or 
molecule, including, but not limited to, small molecule, peptide, protein, sugar, nucleotide, 
or nucleic acid, and such compound can be natural or synthetic. 

20 As used herein, the term "complementary" refers to Watson-Crick basepairing 

between nucleotide units of a nucleic acid molecule. 

As used herein, the term "contacting" means bringing together, either directly or 
indirectly, a compound into physical proximity to a polypeptide or polynucleotide of the 
invention. The polypeptide or polynucleotide can be in any number of buffers, salts, 

25 solutions etc. Contacting includes, for example, placing the compound into a beaker, 
microtiter plate, cell culture flask, or a microarray, such as a gene chip, or the like, which 
contains the nucleic acid molecule, or polypeptide encoding the nGPCR or fragment 
thereof. 

As used herein, the phrase "homologous nucleotide sequence," or "homologous 
30 amino acid sequence," or variations thereof, refers to sequences characterized by a 
homology, at the nucleotide level or amino acid level, of at least the specified percentage. 
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Homologous nucleotide sequences include those sequences coding for isoforms of 
proteins. Such isoforms can be expressed in different tissues of the same organism as a 
result of, for example, alternative splicing of RNA. Alternatively, isoforms can be 
encoded by different genes. Homologous nucleotide sequences include nucleotide 

5 sequences encoding for a protein of a species other than humans, including, but not limited 
to, mammals. Homologous nucleotide sequences also include, but are not limited to, 
naturally occurring allelic variations and mutations of the nucleotide sequences set forth 
herein. A homologous nucleotide sequence does not, however, include the nucleotide 
sequence encoding other known GPCRs. Homologous amino acid sequences include 

10 those amino acid sequences which contain conservative amino acid substitutions and 
which polypeptides have the same binding and/or activity. A homologous amino acid 
sequence does not, however, include the amino acid sequence encoding other known 
GPCRs. Percent homology can be determined by, for example, the Gap program 
(Wisconsin Sequence Analysis Package, Version 8 for Unix, Genetics Computer Group, 

15 University Research Park, Madison WI), using the default settings, which uses the 
algorithm of Smith and Waterman (Adv. Appl. Math., 1981, 2, 482-489, which is 
incorporated herein by reference in its entirety). 

As used herein, the term "isolated" nucleic acid molecule refers to a nucleic acid 
molecule (DNA or RNA) that has been removed from its native environment. Examples 

20 of isolated nucleic acid molecules include, but are not limited to, recombinant DNA 
molecules contained in a vector, recombinant DNA molecules maintained in a 
heterologous host cell, partially or substantially purified nucleic acid molecules, and 
synthetic DNA or RNA molecules. 

As used herein, the terms "modulates" or "modifies" means an increase or decrease 

25 in the amount, quality, or effect of a particular activity or protein. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues which has a sufficient number of bases to be used in a polymerase chain reaction 
(PCR). This short sequence is based on (or designed from) a genomic or cDNA sequence 
and is used to amplify, confirm, or reveal the presence of an identical, similar or 

30 complementary DNA or RNA in a particular cell or tissue. Oligonucleotides comprise 
portions of a DNA sequence having at least about 10 nucleotides and as many as about 50 
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nucleotides, preferably about 15 to 30 nucleotides. They are chemically synthesized and 
may be used as probes. 

As used herein, the term "probe" refers to nucleic acid sequences of variable 
length, preferably between at least about 10 and as many as about 6,000 nucleotides, 
5 depending on use. They are used in the detection of identical, similar, or complementary 
nucleic acid sequences. Longer length probes are usually obtained from a natural or 
recombinant source, are highly specific and much slower to hybridize than oligomers. 
They may be single- or double-stranded and carefully designed to have specificity in PCR, 
hybridization membrane-based, or ELISA-like technologies. 
10 The term "preventing" refers to decreasing the probability that an organism 

contracts or develops an abnormal condition. 

The term "treating" refers to having a therapeutic effect and at least partially 
alleviating or abrogating an abnormal condition in the organism. 

The term "therapeutic effect" refers to the inhibition or activation factors causing 
15 or contributing to the abnormal condition. A therapeutic effect relieves to some extent one 
or more of the symptoms of the abnormal condition, hi reference to the treatment of 
abnormal conditions, a therapeutic effect can refer to one or more of the following: (a) an 
increase in the proliferation, growth, and/or differentiation of cells; (b) inhibition (i.e., 
slowing or stopping) of cell death; (c) inhibition of degeneration; (d) relieving to some 
20 extent one or more of the symptoms associated with the abnormal condition; and (e) 
enhancing the function of the affected population of cells. Compounds demonstrating 
efficacy against abnormal conditions can be identified as described herein. 

The term "abnormal condition" refers to a function in the cells or tissues of an 
organism that deviates from their normal functions in that organism. An abnormal 
25 condition can relate to cell proliferation, cell differentiation, cell signaling, or cell survival. 
An abnormal condition may also include obesity, diabetic complications such as retinal 
degeneration, and irregularities in glucose uptake and metabolism, and fatty acid uptake 
and metabolism. 

Abnormal cell proliferative conditions include cancers such as fibrotic and 
30 mesangial disorders, abnormal angiogenesis and vasculogenesis, wound healing, psoriasis, 
diabetes mellitus, and inflammation. 

11 
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Abnormal differentiation conditions include, but are not limited to, 
neurodegenerative disorders, slow wound healing rates, and slow tissue grafting healing 
rates. Abnormal cell signaling conditions include, but are not limited to, psychiatric 
disorders involving excess neurotransmitter activity. 

Abnormal cell survival conditions may also relate to conditions in which 
programmed cell death (apoptosis) pathways are activated or abrogated. A number of 
protein kinases are associated with the apoptosis pathways. Aberrations in the function of 
any one of the protein kinases could lead to cell immortality or premature cell death. 

The term "administering" relates to a method of incorporating a compound into 
cells or tissues of an organism. The abnormal condition can be prevented or treated when 
the cells or tissues of the organism exist within the organism or outside of the organism. 
Cells existing outside the organism can be maintained or grown in cell culture dishes. For 
cells harbored within the organism, many techniques exist in the art to administer 
compounds, including (but not limited to) oral, parenteral, dermal, injection, and aerosol 
applications. For cells outside of the organism, multiple techniques exist in the art to 
administer the compounds, including (but not limited to) cell microinjection techniques, 
transformation techniques and carrier techniques. 

The abnormal condition can also be prevented or treated by administering a 
compound to a group of cells having an aberration in a signal transduction pathway to an 
organism. The effect of administering a compound on organism function can then be 
monitored. The organism is preferably a mouse, rat, rabbit, guinea pig or goat, more 
preferably a monkey or ape, and most preferably a human. 

By "amplification" it is meant increased numbers of DNA or RNA in a cell 
compared with normal cells. "Amplification" as it refers to RNA can be the detectable 
presence of RNA in cells, since in some normal cells there is no basal expression of RNA. 
In other normal cells, a basal level of expression exists, therefore in these cases 
amplification is the detection of at least 1 to 2-fold, and preferably more, compared to the 
basal level. 

As used herein, the phrase "stringent hybridization conditions" or "stringent 
conditions" refers to conditions under which a probe, primer, or oligonucleotide will 
hybridize to its target sequence, but to no other sequences. Stringent conditions are 
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sequence-dependent and will be different in different circumstances. Longer sequences 
hybridize specifically at higher temperatures. Generally, stringent conditions are selected 
to be about 5°C lower than the thermal melting point (T m ) for the specific sequence at a 
defined ionic strength and pH. The T m is the temperature (under defined ionic strength, 

5 pH and nucleic acid concentration) at which 50% of the probes complementary to the 
target sequence hybridize to the target sequence at equilibrium. Since the target sequences 
are generally present in excess, at T m , 50% of the probes are occupied at equilibrium. 
Typically, stringent conditions will be those in which the salt concentration is less than 
about 1.0 M sodium ion, typically about 0.01 to 1.0 M sodium ion (or other salts) at pH 

10 7.0 to 8.3 and the temperature is at least about 30°C for short probes, primers or 
oligonucleotides (e.g. 10 to 50 nucleotides) and at least about 60°C for longer probes, 
primers or oligonucleotides. Stringent conditions may also be achieved with the addition 
of destabilizing agents, such as formamide. 

The amino acid sequences are presented in the amino to carboxy direction, from 

15 left to right. The amino and carboxy groups are not presented in the sequence. The 
nucleotide sequences are presented by single strand only, in the 5' to 3' direction, from left 
to right. Nucleotides and amino acids are represented in the manner recommended by the 
IUPAC-IUB Biochemical Nomenclature Commission or (for amino acids) by three letters 
code. 

20 Polynucleotides 

The present invention provides purified and isolated polynucleotides {e.g., DNA 
sequences and RNA transcripts, both sense and complementary antisense strands, both 
single- and double-stranded, including splice variants thereof) that encode unknown G 
protein-coupled receptors heretofore termed novel GPCRs, or nGPCRs. These genes are 

25 described herein and designated herein collectively as nGPCR-x (where x is 2356, 2357, 
2358, 2359, 2360, 2361, 2362, 2363, 2364, 2365, 2366, 2367, 2368, 2369, 2370, 2371, 
2372, 2373, 2374, 2375, 2376, 2377, 2378, 2379, 2380, 2381, 2382, 2383, 2384, 2385, 
2386, 2387, 2388, 2389, 2390, 2391, 2392, 2393, 2394, 2395, 2396, 2397, 2398, 2399, 
2400, 2401, 75, 76, 77, 78, 79, 80, 81, 82, 83, 84, 85, 2337, 2338, 2339, 2340, 2341, 2342, 

30 2343 , 2344, 2345 , 2402, 2403 , 2404, 2405, 2406, 2407, 2408, 2409, 2410, 2411, 2412, 
2413, 2414, 2415, 2416, 2417, 2418, 2419, 2420, 2421, 2422, 2423, 2424, 2425, 2426, 

13 
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2427, 2428, 2429, 2430, 2431, 2432, 2433, 2434, 2435, 2436, 2437, 2438, 2439, 2440, 
2441, 2442, 2443, 2444, 2445, 2446, 2447, 2448, 2449, 2450, 2451, 2452, 2453, 2454, 
2455, 2456, 2457, 2458, 2459, 2460, 2461, 2462, 2463, 2464, 2465, 2466, 2467, 2468, 
and 74). Table 1 below identifies the novel gene sequence nGPCR-x designation, the SEQ 
ID NO: of the gene sequence, the SEQ ID NO: of the polypeptide encoded thereby, and 
the U.S. Provisional Application in which the gene sequence has been disclosed. 
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A=Ser. No. 60/187,828 
C= Ser. No. 60/187,929 
E= Ser. No. 60/187,825 
G=Ser. No. 60/187,830 
I=Ser. No. 60/187,582 
K=Ser. No. 60/187,714 
M=Ser.No. 60/187,874 
0=Ser. No. 60/188,049 



Legend 



B= Ser. No. 60/187,715 
D= Ser. No. 60/187,930 
F= Ser. No. 60/187,833 
H=Ser.No. 60/187,829 
J= Ser. No. 60/187,581 
L=Ser. No. 60/189,294 
N= Ser. No. 60/187,928 



When a specific nGPCR is identified (for example nGPCR-2344), it is understood 
that only that specific nGPCR is being referred to. 

As described in Example 5 below, the gene encoding nGPCR-74 (nucleic acid 
sequence SEQ ID NO: 134, amino acid sequence SEQ ID NO:268) has been detected in 
brain tissue indicating that this nGPCR protein is a neuroreceptor. It is well known that 
other nGPCR-x are expressed in many different tissues, including the brain. Accordingly, 
the nGPCR-x of the present invention may be useful, inter alia, for treating and/or 
diagnosing mental disorders. Following the techniques described in Example 5, below, 
those skilled in the art could readily ascertain if nGPCR-x is expressed in a particular 
tissue or region. 
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The invention provides purified and isolated polynucleotides {e.g., cDNA, genomic 
DNA, synthetic DNA, RNA, or combinations thereof, whether single- or double- stranded) 
that comprise a nucleotide sequence encoding the amino acid sequence of the polypeptides 
of the invention. Such polynucleotides are useful for recombinantly expressing the 

5 receptor and also for detecting expression of the receptor in cells {e.g., using Northern 
hybridization and in situ hybridization assays). Such polynucleotides also are useful in the 
design of antisense and other molecules for the suppression of the expression of nGPCR-x 
in a cultured cell, a tissue, or an animal; for therapeutic purposes; or to provide a model for 
diseases or conditions characterized by aberrant nGPCR-x expression. Specifically 

10 excluded from the definition of polynucleotides of the invention are entire isolated, non- 
recombinant native chromosomes of host cells. A preferred polynucleotide has a sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 134, which correspond 
to naturally occurring nGPCR-x sequences. It will be appreciated that numerous other 
polynucleotide sequences exist that also encode nGPCR-x having the sequence selected 

15 from the group consisting of SEQ ID NO: 135 to SEQ ID NO:268, due to the well-known 
degeneracy of the universal genetic code. 

The invention also provides a purified and isolated polynucleotide comprising a 
nucleotide sequence that encodes a mammalian polypeptide, wherein the polynucleotide 
hybridizes to a polynucleotide having the sequence set forth in sequences selected from 

20 the group consisting of SEQ ID NO:l to SEQ ID NO: 134, or the non-coding strand 
complementary thereto, under the following hybridization conditions: 

(a) hybridization for 16 hours at 42°C in a hybridization solution comprising 50% 
formamide, 1% SDS, 1 M NaCl, 10% dextran sulfate; and 

(b) washing 2 times for 30 minutes each at 60°C in a wash solution comprising 
25 0.1% SSC, 1% SDS. Polynucleotides that encode a human allelic variant are highly 

preferred. 

The present invention relates to molecules which comprise the gene sequences that 
encode the nGPCRs; constructs and recombinant host cells incorporating the gene 
sequences; the novel GPCR polypeptides encoded by the gene sequences; antibodies to the 
30 polypeptides and homologs; kits employing the polynucleotides and polypeptides, and 
methods of making and using all of the foregoing. In addition, the present invention 
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relates to homologs of the gene sequences and of the polypeptides and methods of making 
and using the same. 

Genomic DNA of the invention comprises the protein-coding region for a 
polypeptide of the invention and is also intended to include allelic variants thereof. It is 
5 widely understood that, for many genes, genomic DNA is transcribed into RNA transcripts 
that undergo one or more splicing events wherein intron (i.e., non-coding regions) of the 
transcripts are removed, or "spliced out." RNA transcripts that can be spliced by 
alternative mechanisms, and therefore be subject to removal of different RNA sequences 
but still encode a nGPCR-x polypeptide, are referred to in the art as splice variants which 

10 are embraced by the invention. Splice variants comprehended by the invention therefore 
are encoded by the same original genomic DNA sequences but arise from distinct mRNA 
transcripts. Allelic variants are modified forms of a wild-type gene sequence, the 
modification resulting from recombination during chromosomal segregation or exposure 
to conditions which give rise to genetic mutation. Allelic variants, like wild type genes, 

15 are naturally occurring sequences (as opposed to non-naturally occurring variants that 
arise from in vitro manipulation). 

The invention also comprehends cDNA that is obtained through reverse 
transcription of an RNA polynucleotide encoding nGPCR-x (conventionally followed by 
second strand synthesis of a complementary strand to provide a double-stranded DNA). 

20 Preferred DNA sequences encoding human nGPCR-x polypeptides are selected 

from the group consisting of SEQ ID NO:l to SEQ ID NO: 134. A preferred DNA of the 
invention comprises a double stranded molecule along with the complementary molecule 
(the "non-coding strand" or "complement") having a sequence unambiguously deducible 
from the coding strand according to Watson-Crick base-pairing rules for DNA. Also 

25 preferred are other polynucleotides encoding the nGPCR-x polypeptide selected from the 
group consisting of SEQ ID NO: 135 to SEQ ID NO:268, which differ in sequence from 
the polynucleotides selected from the group consisting of SEQ ID NO:l to SEQ ID 
NO: 134, by virtue of the well-known degeneracy of the universal nuclear genetic code. 

The invention further embraces other species, preferably mammalian, homologs of 

30 the human nGPCR-x DNA. Species homologs, sometimes referred to as "orthologs," in 
general, share at least 35%, at least 40%, at least 45%, at least 50%, at least 60%, at least 
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65%, at least 70%, at least 75%, at least 80%, at least 85%, at least 90%, at least 95%, at 
least 98%, or at least 99% homology with human DNA of the invention. Generally, 
percent sequence "homology" with respect to polynucleotides of the invention may be 
calculated as the percentage of nucleotide bases in the candidate sequence that are 
5 identical to nucleotides in the nGPCR-x sequence set forth in sequences selected from the 
group consisting of SEQ ID NO:l to SEQ ID NO: 134, after aligning the sequences and 
introducing gaps, if necessary, to achieve the maximum percent sequence identity. 

Polynucleotides of the invention permit identification and isolation of 
polynucleotides encoding related nGPCR-x polypeptides, such as human allelic variants 

10 and species homologs, by well-known techniques including Southern and/or Northern 
hybridization, and polymerase chain reaction (PCR). Examples of related polynucleotides 
include human and non-human genomic sequences, including allelic variants, as well as 
polynucleotides encoding polypeptides homologous to nGPCR-x and structurally related 
polypeptides sharing one or more biological, immunological, and/or physical properties of 

15 nGPCR-x. Non-human species genes encoding proteins homologous to nGPCR-x can 
also be identified by Southern and/or PCR analysis and are useful in animal models for 
nGPCR-x disorders. Knowledge of the sequence of a human nGPCR-x DNA also makes 
possible through use of Southern hybridization or polymerase chain reaction (PCR) the 
identification of genomic DNA sequences encoding nGPCR-x expression control 

20 regulatory sequences such as promoters, operators, enhancers, repressors, and the like. 
Polynucleotides of the invention are also useful in hybridization assays to detect the 
capacity of cells to express nGPCR-x. Polynucleotides of the invention may also provide 
a basis for diagnostic methods useful for identifying a genetic alteration(s) in a nGPCR-x 
locus that underlies a disease state or states, which information is useful both for diagnosis 

25 and for selection of therapeutic strategies. 

According to the present invention, the nGPCR-x nucleotide sequences disclosed 
herein may be used to identify homologs of the nGPCR-x, in other animals, including but 
not limited to humans and other mammals, and invertebrates. Any of the nucleotide 
sequences disclosed herein, or any portion thereof, can be used, for example, as probes to 

30 screen databases or nucleic acid libraries, such as, for example, genomic or cDNA 
libraries, to identify homologs, using screening procedures well known to those skilled in 
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the art. Accordingly, homologs having at least 50%, more preferably at least 60%, more 
preferably at least 70%, more preferably at least 80%, more preferably at least 90%, more 
preferably at least 95%, and most preferably at least 100% homology with nGPCR-x 
sequences can be identified. 
5 The disclosure herein of full-length polynucleotides encoding nGPCR-x 

polypeptides makes readily available to the worker of ordinary skill in the art every 
possible fragment of the full-length polynucleotide. 

One preferred embodiment of the present invention provides an isolated nucleic 
acid molecule comprising a sequence homologous sequences selected from the group 

1 0 consisting of SEQ ID NO: 1 to SEQ ID NO: 1 34, and fragments thereof. Another preferred 
embodiment provides an isolated nucleic acid molecule comprising a sequence selected 
from the group consisting of SEQ ID NO:l to SEQ ID NO: 134, and fragments thereof. 

As used in the present invention, fragments of nGPCR-x-encoding polynucleotides 
comprise at least 10, and preferably at least 12, 14, 16, 18, 20, 25, 50, or 75 consecutive 

15 nucleotides of a polynucleotide encoding nGPCR-x. Preferably, fragment polynucleotides 
of the invention comprise sequences unique to the nGPCR-x-encoding polynucleotide 
sequence, and therefore hybridize under highly stringent or moderately stringent 
conditions only (i.e., "specifically") to polynucleotides encoding nGPCR-x (or fragments 
thereof). Polynucleotide fragments of genomic sequences of the invention comprise not 

20 only sequences unique to the coding region, but also include fragments of the full-length 
sequence derived from introns, regulatory regions, and/or other non-translated sequences. 
Sequences unique to polynucleotides of the invention are recognizable through sequence 
comparison to other known polynucleotides, and can be identified through use of 
alignment programs routinely utilized in the art, e.g., those made available in public 

25 sequence databases. Such sequences also are recognizable from Southern hybridization 
analyses to determine the number of fragments of genomic DNA to which a 
polynucleotide will hybridize. Polynucleotides of the invention can be labeled in a 
manner that permits their detection, including radioactive, fluorescent, and enzymatic 
labeling. 

30 Fragment polynucleotides are particularly useful as probes for detection of full- 

length or fragments of nGPCR-x polynucleotides. One or more polynucleotides can be 
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included in kits that are used to detect the presence of a polynucleotide encoding nGPCR- 
x, or used to detect variations in a polynucleotide sequence encoding nGPCR-x. 

The invention also embraces DNAs encoding nGPCR-x polypeptides that 
hybridize under moderately stringent or high stringency conditions to the non-coding 
5 strand, or complement, of the polynucleotides set forth in sequences selected from the 
group consisting of SEQ ID NO:l to SEQ ID NO:134. 

Exemplary highly stringent hybridization conditions are as follows: hybridization 
at 42°C in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% 
Dextran sulfate, and washing twice for 30 minutes at 60°C in a wash solution comprising 

10 0.1X SSC and 1% SDS. It is understood in the art that conditions of equivalent stringency 
can be achieved through variation of temperature and buffer, or salt concentration as 
described Ausubel et al. (Eds.), Protocols in Molecular Biology , John Wiley & Sons 
(1994), pp. 6.0.3 to 6.4.10. Modifications in hybridization conditions can be empirically 
determined or precisely calculated based on the length and the percentage of 

15 guanosine/cytosine (GC) base pairing of the probe. The hybridization conditions can be 
calculated as described in Sambrook, et al., (Eds.), Molecular Clonin g: A Laboratory 
Manual , Cold Spring Harbor Laboratory Press: Cold Spring Harbor, New York (1989), pp. 
9.47 to 9.51. 

With the knowledge of the nucleotide sequence information disclosed in the 
20 present invention, one skilled in the art can identify and obtain nucleotide sequences 
which encode nGPCR-x from different sources {i.e., different tissues or different 
organisms) through a variety of means well known to the skilled artisan and as disclosed 
by, for example, Sambrook et al., "Molecular cloning: a laboratory manual", Second 
Edition, Cold Spring Harbor Press, Cold Spring Harbor, NY (1989), which is incorporated 
25 herein by reference in its entirety. 

For example, DNA that encodes nGPCR-x may be obtained by screening of 
mRNA, cDNA, or genomic DNA with oligonucleotide probes generated from the nGPCR- 
x gene sequence information provided herein. Probes may be labeled with a detectable 
group, such as a fluorescent group, a radioactive atom or a chemiluminescent group in 
30 accordance with procedures known to the skilled artisan and used in conventional 
hybridization assays, as described by, for example, Sambrook et al. 
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A nucleic acid molecule comprising any of the nGPCR-x nucleotide sequences 
described above can alternatively be synthesized by use of the polymerase chain reaction 
(PCR) procedure, with the PCR oligonucleotide primers produced from the nucleotide 
sequences provided herein. See U.S. Patent Numbers 4,683,195 to Mullis et al. and 
5 4,683,202 to Mullis. The PCR reaction provides a method for selectively increasing the 
concentration of a particular nucleic acid sequence even when that sequence has not been 
previously purified and is present only in a single copy in a particular sample. The method 
can be used to amplify either single- or double-stranded DNA. The essence of the method 
involves the use of two oligonucleotide probes to serve as primers for the template- 

10 dependent, polymerase mediated replication of a desired nucleic acid molecule. 

A wide variety of alternative cloning and in vitro amplification methodologies are 
well known to those skilled in the art. Examples of these techniques are found in, for 
example, Berger et al, Guide to Molecular Cloning Techniques, Methods in Enzymology 
152, Academic Press, Inc., San Diego, CA (Berger), which is incorporated herein by 

15 reference in its entirety. 

Automated sequencing methods can be used to obtain or verify the nucleotide 
sequence of nGPCR-x. The nGPCR-x nucleotide sequences of the present invention are 
believed to be 100% accurate. However, as is known in the art, nucleotide sequence 
obtained by automated methods may contain some errors. Nucleotide sequences 

20 determined by automation are typically at least about 90%, more typically at least about 
95% to at least about 99.9% identical to the actual nucleotide sequence of a given nucleic 
acid molecule. The actual sequence may be more precisely determined using manual 
sequencing methods, which are well known in the art. An error in a sequence which 
results in an insertion or deletion of one or more nucleotides may result in a frame shift in 

25 translation such that the predicted amino acid sequence will differ from that which would 
be predicted from the actual nucleotide sequence of the nucleic acid molecule, starting at 
the point of the mutation. 

The nucleic acid molecules of the present invention, and fragments derived 
therefrom, are useful for screening for restriction fragment length polymorphism (RFLP) 

30 associated with certain disorders, as well as for genetic mapping. 
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The polynucleotide sequence information provided by the invention makes 
possible large-scale expression of the encoded polypeptide by techniques well known and 
routinely practiced in the art. 
Vectors 

5 Another aspect of the present invention is directed to vectors, or recombinant 

expression vectors, comprising any of the nucleic acid molecules described above. 
Vectors are used herein either to amplify DNA or RNA encoding nGPCR-x and/or to 
express DNA which encodes nGPCR-x. Preferred vectors include, but are not limited to, 
plasmids, phages, cosmids, episomes, viral particles or viruses, and integratable DNA 

10 fragments (i.e., fragments integratable into the host genome by homologous 
recombination). Preferred viral particles include, but are not limited to, adenoviruses, 
baculo viruses, parvoviruses, herpesviruses, poxviruses, adeno-associated viruses, Semliki 
Forest viruses, vaccinia viruses, and retroviruses. Preferred expression vectors include, 
but are not limited to, pcDNA3 (Invitrogen) and pSVL (Pharmacia Biotech). Other 

15 expression vectors include, but are not limited to, pSPORT™ vectors, pGEM™ vectors 
(Promega), pPROEXvectors™ (LTI, Bethesda, MD), Bluescript™ vectors (Stratagene), 
pQE™ vectors (Qiagen), pSE420™ (Invitrogen), and pYES2™(Invitrogen). 

Expression constructs preferably comprise GPCR-x-encoding polynucleotides 
operatively linked to an endogenous or exogenous expression control DNA sequence and 

20 a transcription terminator. Expression control DNA sequences include promoters, 
enhancers, operators, and regulatory element binding sites generally, and are typically 
selected based on the expression systems in which the expression construct is to be 
utilized. Preferred promoter and enhancer sequences are generally selected for the ability 
to increase gene expression, while operator sequences are generally selected for the ability 

25 to regulate gene expression. Expression constructs of the invention may also include 
sequences encoding one or more selectable markers that permit identification of host cells 
bearing the construct. Expression constructs may also include sequences that facilitate, 
and preferably promote, homologous recombination in a host cell. Preferred constructs of 
the invention also include sequences necessary for replication in a host cell. 

30 Expression constructs are preferably utilized for production of an encoded protein, 

but may also be utilized simply to amplify a nGPCR-x-encoding polynucleotide sequence. 
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In preferred embodiments, the vector is an expression vector wherein the polynucleotide 
of the invention is operatively linked to a polynucleotide comprising an expression control 
sequence. Autonomously replicating recombinant expression constructs such as plasmid 
and viral DNA vectors incorporating polynucleotides of the invention are also provided. 
5 Preferred expression vectors are replicable DNA constructs in which a DNA sequence 
encoding nGPCR-x is operably linked or connected to suitable control sequences capable 
of effecting the expression of the nGPCR-x in a suitable host. DNA regions are operably 
linked or connected when they are functionally related to each other. For example, a 
promoter is operably linked or connected to a coding sequence if it controls the 

10 transcription of the sequence. Amplification vectors do not require expression control 
domains, but rather need only the ability to replicate in a host, usually conferred by an 
origin of replication, and a selection gene to facilitate recognition of transformants. The 
need for control sequences in the expression vector will vary depending upon the host 
selected and the transformation method chosen. Generally, control sequences include a 

15 transcriptional promoter, an optional operator sequence to control transcription, a 
sequence encoding suitable mRNA ribosomal binding and sequences which control the 
termination of transcription and translation. 

Preferred vectors preferably contain a promoter that is recognized by the host 
organism. The promoter sequences of the present invention may be prokaryotic, 

20 eukaryotic or viral. Examples of suitable prokaryotic sequences include the P R and P L 
promoters of bacteriophage lambda (The bacteriophage Lambda, Hershey, A. D., Ed., 
Cold Spring Harbor Press, Cold Spring Harbor, NY (1973), which is incorporated herein 
by reference in its entirety; Lambda II, Hendrix, R. W., Ed., Cold Spring Harbor Press, 
Cold Spring Harbor, NY (1980), which is incorporated herein by reference in its entirety); 

25 the trp, recA, heat shock, and lacZ promoters of E. coli and the SV40 early promoter 
(Benoist et al. Nature, 1981, 290, 304-310, which is incorporated herein by reference in its 
entirety). Additional promoters include, but are not limited to, mouse mammary tumor 
virus, long terminal repeat of human immunodeficiency virus, maloney virus, 
cytomegalovirus immediate early promoter, Epstein Barr virus, Rous sarcoma virus, 

30 human actin, human myosin, human hemoglobin, human muscle creatine, and human 
metalothionein. 
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Additional regulatory sequences can also be included in preferred vectors. 
Preferred examples of suitable regulatory sequences are represented by the Shine- 
Dalgarno of the replicase gene of the phage MS-2 and of the gene ell of bacteriophage 
lambda. The Shine-Dalgarno sequence may be directly followed by DNA encoding 
nGPCR-x and result in the expression of the mature nGPCR-x protein. 

Moreover, suitable expression vectors can include an appropriate marker that 
allows the screening of the transformed host cells. The transformation of the selected host 
is carried out using any one of the various techniques well known to the expert in the art 
and described in Sambrook et al, supra. 

An origin of replication can also be provided either by construction of the vector to 
include an exogenous origin or may be provided by the host cell chromosomal replication 
mechanism. If the vector is integrated into the host cell chromosome, the latter may be 
sufficient. Alternatively, rather than using vectors which contain viral origins of 
replication, one skilled in the art can transform mammalian cells by the method of co- 
transformation with a selectable marker and nGPCR-x DNA. An example of a suitable 
marker is dihydrofolate reductase (DHFR) or thymidine kinase (see, U.S. Patent No. 
4,399,216). 

Nucleotide sequences encoding GPCR-x may be recombined with vector DNA in 
accordance with conventional techniques, including blunt-ended or staggered-ended 
termini for ligation, restriction enzyme digestion to provide appropriate termini, filling in 
of cohesive ends as appropriate, alkaline phosphatase treatment to avoid undesiderable 
joining, and ligation with appropriate ligases. Techniques for such manipulation are 
disclosed by Sambrook et al., supra and are well known in the art. Methods for 
construction of mammalian expression vectors are disclosed in, for example, Okayama et 
al, Mol Cell. Biol, 1983, 3, 280, Cosman et al.,Mol. Immunol, 1986, 23, 935, Cosman et 
al, Nature, 1984, 312, 768, EP-A-0367566, and WO 91/18982, each of which is 
incorporated herein by reference in its entirety. 
Host cells 

According to another aspect of the invention, host cells are provided, including 
prokaryotic and eukaryotic cells, comprising a polynucleotide of the invention (or vector 
of the invention) in a manner that permits expression of the encoded nGPCR-x 

24 
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polypeptide. Polynucleotides of the invention may be introduced into the host cell as part 
of a circular plasmid, or as linear DNA comprising an isolated protein coding region or a 
viral vector. Methods for introducing DNA into the host cell that are well known and 
routinely practiced in the art include transformation, transfection, electroporation, nuclear 
5 injection, or fusion with carriers such as liposomes, micelles, ghost cells, and protoplasts. 
Expression systems of the invention include bacterial, yeast, fungal, plant, insect, 
invertebrate, vertebrate, and mammalian cells systems. 

The invention provides host cells that are transformed or transfected (stably or 
transiently) with polynucleotides of the invention or vectors of the invention. As stated 

10 above, such host cells are useful for amplifying the polynucleotides and also for 
expressing the nGPCR-x polypeptide or fragment thereof encoded by the polynucleotide. 

In still another related embodiment, the invention provides a method for producing 
a nGPCR-x polypeptide (or fragment thereof) comprising the steps of growing a host cell 
of the invention in a nutrient medium and isolating the polypeptide or variant thereof from 

15 the cell or the medium. Because nGPCR-x is a seven transmembrane receptor, it will be 
appreciated that, for some applications, such as certain activity assays, the preferable 
isolation may involve isolation of cell membranes containing the polypeptide embedded 
therein, whereas for other applications a more complete isolation may be preferable. 

According to some aspects of the present invention, transformed host cells having 

20 an expression vector comprising any of the nucleic acid molecules described above are 
provided. Expression of the nucleotide sequence occurs when the expression vector is 
introduced into an appropriate host cell. Suitable host cells for expression of the 
polypeptides of the invention include, but are not limited to, prokaryotes, yeast, and 
eukaryotes. If a prokaryotic expression vector is employed, then the appropriate host cell 

25 would be any prokaryotic cell capable of expressing the cloned sequences. Suitable 
prokaryotic cells include, but are not limited to, bacteria of the genera Escherichia, 
Bacillus, Salmonella, Pseudomonas, Streptomyces, and Staphylococcus. 

If an eukaryotic expression vector is employed, then the appropriate host cell 
would be any eukaryotic cell capable of expressing the cloned sequence. Preferably, 

30 eukaryotic cells are cells of higher eukaryotes. Suitable eukaryotic cells include, but are 
not limited to, non-human mammalian tissue culture cells and human tissue culture cells. 
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Preferred host cells include, but are not limited to, insect cells, HeLa cells, Chinese 
hamster ovary cells (CHO cells) 1 , African green monkey kidney cells (COS cells), human 
HEK-293 cells, and murine 3T3; fibroblasts. Propagation of such cells in cell culture has 
become a routine procedure {see, Tissue Culture, Academic Press, Kruse and Patterson, 
5 eds. (1973), which is incorporated herein by reference in its entirety). 

In addition, a yeast host may be employed as a host cell. Preferred yeast cells 
include, but are not limited to, the genera Saccharomyces, Pichia, and Kluveromyces. 
Preferred yeast hosts are S. cereyisiae and P. pastoris. Preferred yeast vectors can contain 
an origin of replication sequence from a 2T yeast plasmid, an autonomously replication 

10 sequence (ARS), a promoter region, sequences for polyadenylation, sequences for 
transcription termination, and a; selectable marker gene. Shuttle vectors for replication in 
both yeast and E. coli are also included herein. 

Alternatively, insect cells may be used as host cells. In a preferred embodiment, 
the polypeptides of the invention are expressed using a baculovirus expression system 

15 {see, Luckow et ah, Bio/Technology, 1988, 6, 47, Baculovirus Expression Vectors: A 
Laboratory Manual, O'Rielly et al. (Eds.), W.H. Freeman and Company, New York, 1992, 
and U.S. Patent No. 4,879,236, each of which is incorporated herein by reference in its 
entirety). In addition, the MAXBAC™ complete baculovirus expression system 
(Invitrogen) can, for example, be used for production in insect cells. 

20 Host cells of the invention are a valuable source of immunogen for development of 

antibodies specifically immunoreactive with nGPCR-x. Host cells of the invention are 
also useful in methods for the : large-scale production of nGPCR-x polypeptides wherein 
the cells are grown in a suitable culture medium and the desired polypeptide products are 
isolated from the cells, or from the medium in which the cells are grown, by purification 

25 methods known in the art, : e.g., conventional chromatographic methods including 
immunoaffmity chromatography, receptor affinity chromatography, hydrophobic 
interaction chromatography, lectin affinity chromatography, size exclusion filtration, 
cation or anion exchange chromatography, high pressure liquid chromatography (HPLC), 
reverse phase HPLC, and the like. Still other methods of purification include those 

30 methods wherein the desired pjrotein is expressed and purified as a fusion protein having a 
specific tag, label, or chelating moiety that is recognized by a specific binding partner or 

26 
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agent. The purified protein can tie cleaved to yield the desired protein, or can be left as an 
intact fusion protein. Cleavage of the fusion component may produce a form of the 
desired protein having additional! amino acid residues as a result of the cleavage process. 

Knowledge of nGPCR-x DNA sequences allows for modification of cells to 
5 permit, or increase, expression cjf endogenous nGPCR-x. Cells can be modified (e.g., by 
homologous recombination) to provide increased expression by replacing, in whole or in 
part, the naturally occurring riGPCR-x promoter with all or part of a heterologous 
promoter so that the cells express nGPCR-x at higher levels. The heterologous promoter 
is inserted in such a manner that: it is operatively linked to endogenous nGPCR-x encoding 

10 sequences. (See, for example,; PCT International Publication No. WO 94/12650, PCT 
International Publication No. f/O 92/20808, and PCT International Publication No. 
WO 91/09955.) It is also contemplated that, in addition to heterologous promoter DNA, 
amplifiable marker DNA (e.g.!, ada, dhfr, and the multifunctional CAD gene which 
encodes carbamoyl phosphate synthase, aspartate transcarbamylase, and dihydroorotase) 

15 and/or intron DNA may be inserted along with the heterologous promoter DNA. If linked 
to the nGPCR-x coding sequence, amplification of the marker DNA by standard selection 
methods results in co-amplificatiion of the nGPCR-x coding sequences in the cells. 
Knock-outs 

The DNA sequence information provided by the present invention also makes 
20 possible the development (e.g., by homologous recombination or "knock-out" strategies; 
see Capecchi, Science 244:1288-1292 (1989), which is incorporated herein by reference) 
of animals that fail to express functional nGPCR-x or that express a variant of nGPCR-x. 
Such animals (especially small laboratory animals such as rats, rabbits, and mice) are 
useful as models for studying the in vivo activities of nGPCR-x and modulators of 
25 nGPCR-x. 
Antisense 

Also made available by the invention are anti-sense polynucleotides that recognize 
and hybridize to polynucleotides encoding nGPCR-x. Full-length and fragment anti-sense 
polynucleotides are provided. Fragment antisense molecules of the invention include (i) 
30 those that specifically recognize and hybridize to nGPCR-x RNA (as determined by 
sequence comparison of DNA encoding nGPCR-x to DNA encoding other known 
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molecules). Identification of sequences unique to nGPCR-x encoding polynucleotides can 
be deduced through use of any publicly available sequence database, and/or through use of 
commercially available sequence comparison programs. After identification of the desired 
sequences, isolation through restkiction digestion or amplification using any of the various 
5 polymerase chain reaction techniques well known in the art can be performed. Anti-sense 
polynucleotides are particularlyj relevant to regulating expression of nGPCR-x by those 
cells expressing nGPCR-x mRNA. 

Antisense nucleic acids (preferably 10 to 30 base-pair oligonucleotides) capable of 
specifically binding to nGPCRrX expression control sequences or nGPCR-x RNA are 

10 introduced into cells (e.g., by a viral vector or colloidal dispersion system such as a 
liposome). The antisense nucleic acid binds to the nGPCR-x target nucleotide sequence in 
the cell and prevents transcription and/or translation of the target sequence. 
Phosphorothioate and methylphosphonate antisense oligonucleotides are specifically 
contemplated for therapeutic use by the invention. The antisense oligonucleotides may be 

15 further modified by adding poly-L-lysine, transferrin polylysine, or cholesterol moieties at 
their 5' end. Suppression of nGPCR-x expression at either the transcriptional or 
translational level is useful to generate cellular or animal models for diseases/conditions 
characterized by aberrant nGPCiR-x expression. 

Antisense oligonucleotides, or fragments of sequences selected from the group 

20 consisting of SEQ ID NO:l to SEQ ID NO: 134, or sequences complementary or 
homologous thereto, derived from the nucleotide sequences of the present invention 
encoding nGPCR-x are useful as diagnostic tools for probing gene expression in various 
tissues. For example, tissue can be probed in situ with oligonucleotide probes carrying 
detectable groups by conventional autoradiography techniques to investigate native 

25 expression of this enzyme or pathological conditions relating thereto. Antisense 
oligonucleotides are preferably directed to regulatory regions of sequences selected from 
the group consisting of SEQ ID NO:l to SEQ ID NO: 134, or mRNA corresponding 
thereto, including, but not limited to, the initiation codon, TATA box, enhancer sequences, 
and the like. 

30 Transcription factors 
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The nGPCR-x sequences taught in the present invention facilitate the design of 
novel transcription factors for I modulating nGPCR-x expression in native cells and 
animals, and cells transformed or transfected with nGPCR-x polynucleotides. For 
example, the Cys 2 -His 2 zinc finger proteins, which bind DNA via their zinc finger 
5 domains, have been shown to be amenable to structural changes that lead to the 
recognition of different target sequences. These artificial zinc finger proteins recognize 
specific target sites with high affinity and low dissociation constants, and are able to act as 
gene switches to modulate gene expression. Knowledge of the particular nGPCR-x target 
sequence of the present invention facilitates the engineering of zinc finger proteins 

10 specific for the target sequence using known methods such as a combination of structure- 
based modeling and screening <pf phage display libraries (Segal et al, Proc. Natl. Acad. 
Sci. (USA) 96:2758-2763 (1999); Liu et al., Proc. Natl. Acad. Sci. (USA) 94:5525-5530 
(1997); Greisman et al, Science 275:657-661 (1997); Choo et al, J. Mol. Biol. 273:525- 
532 (1997)). Each zinc finger domain usually recognizes three or more base pairs. Since 

15 a recognition sequence of 1 8 bake pairs is generally sufficient in length to render it unique 
in any known genome, a zinc ffhger protein consisting of 6 tandem repeats of zinc fingers 
would be expected to ensure specificity for a particular sequence (Segal et al.) The 
artificial zinc finger repeats, ! designed based on nGPCR-x sequences, are fused to 
activation or repression domains to promote or suppress nGPCR-x expression (Liu et al.) 

20 Alternatively, the zinc finger domains can be fused to the TATA box-binding factor (TBP) 
with varying lengths of linker region between the zinc finger peptide and the TBP to create 
either transcriptional activators or repressors (Kim et al, Proc. Natl. Acad. Sci. (USA) 
94:3616-3620 (1997). Such proteins and polynucleotides that encode them, have utility 
for modulating nGPCR-x expression in vivo in both native cells, animals and humans; 

25 and/or cells transfected with nGPCR-x-encoding sequences. The novel transcription 
factor can be delivered to the target cells by transfecting constructs that express the 
transcription factor (gene therapy), or by introducing the protein. Engineered zinc finger 
proteins can also be designed to bind RNA sequences for use in therapeutics as 
alternatives to antisense or catalytic RNA methods (McColl et al, Proc. Natl. Acad. Sci. 

30 (USA) 96:9521-9526 (1997); Wu et al, Proc. Natl. Acad. Sci. (USA) 92:344-348 (1995)). 
The present invention contemplates methods of designing such transcription factors based 
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on the gene sequence of the invention, as well as customized zinc finger proteins, that are 
useful to modulate nGPCR-x expression in cells (native or transformed) whose genetic 
complement includes these sequences. 
Polypeptides 

5 The invention also provides purified and isolated mammalian nGPCR-x 

polypeptides encoded by a polynucleotide of the invention. Presently preferred is a human 
nGPCR-x polypeptide comprising the amino acid sequence set out in sequences selected 
from the group consisting of SEQ ID NO: 135 to SEQ ID NO:268, or fragments thereof 
comprising an epitope specific to the polypeptide. By "epitope specific to" is meant a 

10 portion of the nGPCR receptor that is recognizable by an antibody that is specific for the 
nGPCR, as defined in detail below. 

Although the sequences provided are particular human sequences, the invention is 
intended to include within its scope other human allelic variants; non-human mammalian 
forms of nGPCR-x, and other vertebrate forms of nGPCR-x. 

15 It will be appreciated that extracellular epitopes are particularly useful for 

generating and screening for i antibodies and other binding compounds that bind to 
receptors such as nGPCR-x. ; Thus, in another preferred embodiment, the invention 
provides a purified and isolated polypeptide comprising at least one extracellular domain 
(e.g., the N-terminal extracellular domain or one of the three extracellular loops) of 

20 nGPCR-x. Purified and isolated polypeptides comprising the N-terminal extracellular 
domain of nGPCR-x are highly preferred. Also preferred is a purified and isolated 
polypeptide comprising a nGPCR-x fragment selected from the group consisting of the 
N-terminal extracellular domain of nGPCR-x, transmembrane domains of nGPCR-x, an 
extracellular loop connecting transmembrane domains of nGPCR-x, an intracellular loop 

25 connecting transmembrane domains of nGPCR-x, the C-terminal cytoplasmic region of 
nGPCR-x, and fusions thereof; Such fragments may be continuous portions of the native 
receptor. However, it will also be appreciated that knowledge of the nGPCR-x gene and 
protein sequences as provided herein permits recombining of various domains that are not 
contiguous in the native protein. Using a FORTRAN computer program called 

30 "tmtrest.all" [Parodi et al, Comput. Appl. Biosci. 5:527-535 (1994)], nGPCR-x was 
shown to contain transmembrane-spanning domains. 
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The invention also embraces polypeptides that have at least 99%, at least 95%, at 
least 90%, at least 85%, at least 80%, at least 75%, at least 70%, at least 65%, at least 
60%, at least 55% or at least 50% identity and/or homology to the preferred polypeptide of 
the invention. Percent amino acid sequence "identity" with respect to the preferred 
5 polypeptide of the invention is defined herein as the percentage of amino acid residues in 
the candidate sequence that are identical with the residues in the nGPCR-x sequence after 
aligning both sequences and introducing gaps, if necessary, to achieve the maximum 
percent sequence identity, and not considering any conservative substitutions as part of the 
sequence identity. Percent sequence "homology" with respect to the preferred polypeptide 
10 of the invention is defined herein as the percentage of amino acid residues in the candidate 
sequence that are identical with the residues in the nGPCR-x sequence after aligning the 
sequences and introducing gaps, if necessary, to achieve the maximum percent sequence 
identity, and also considering any conservative substitutions as part of the sequence 
identity. 

15 In one aspect, percent homology is calculated as the percentage of amino acid 

residues in the smaller of two sequences which align with identical amino acid residue in 
the sequence being compared, when four gaps in a length of 100 amino acids may be 
introduced to maximize alignment (Dayhoff, in Atlas of Protein Sequence and Structure , 
Vol. 5, p. 124, National Biochemical Research Foundation, Washington, D.C. (1972), 

20 incorporated herein by reference). 

Polypeptides of the invention may be isolated from natural cell sources or may be 
chemically synthesized, but are preferably produced by recombinant procedures involving 
host cells of the invention. Use of mammalian host cells is expected to provide for such 
post-translational modifications (e.g., glycosylation, truncation, lipidation, and 

25 phosphorylation) as may be needed to confer optimal biological activity on recombinant 
expression products of the invention. Glycosylated and non-glycosylated forms of 
nGPCR-x polypeptides are embraced by the invention. 

The invention also embraces variant (or analog) nGPCR-x polypeptides. In one 
example, insertion variants are provided wherein one or more amino acid residues 

30 supplement a nGPCR-x amino acid sequence. Insertions may be located at either or both 
termini of the protein, or may be positioned within internal regions of the nGPCR-x amino 
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acid sequence. Insertional variants with additional residues at either or both termini can 
include, for example, fusion proteins and proteins including amino acid tags or labels. 

Insertion variants include! nGPCR-x polypeptides wherein one or more amino acid 
residues are added to a nGPCR-x acid sequence or to a biologically active fragment 
5 thereof. 

Variant products of the invention also include mature nGPCR-x products, i.e., 
nGPCR-x products wherein leader or signal sequences are removed, with additional amino 
terminal residues. The additional amino terminal residues may be derived from another 
protein, or may include one or more residues that are not identifiable as being derived 

10 from specific proteins. nGPCR-x products with an additional methionine residue at 
position -1 (Mef ^nGPCR-x) are contemplated, as are variants with additional methionine 
and lysine residues at positions -2 and -1 (Met" 2 -Lys _1 -nGPCR-x). Variants of nGPCR-x 
with additional Met, Met-Lys, Lys residues (or one or more basic residues in general) are 
particularly useful for enhanced recombinant protein production in bacterial host cells. 

15 The invention also embraces nGPCR-x variants having additional amino acid 

residues that result from use : of specific expression systems. For example, use of 
commercially available vectors that express a desired polypeptide as part of a 
glutathione-S-transferase (GST) fusion product provides the desired polypeptide having an 
additional glycine residue at position -1 after cleavage of the GST component from the 

20 desired polypeptide. Variants that result from expression in other vector systems are also 
contemplated. 

Insertional variants also include fusion proteins wherein the amino terminus and/or 
the carboxy terminus of nGPCR-x is/are fused to another polypeptide. 

In another aspect, the invention provides deletion variants wherein one or more 
25 amino acid residues in a nGPCR-x polypeptide are removed. Deletions can be effected at 
one or both termini of the nGPCR-x polypeptide, or with removal of one or more non- 
terminal amino acid residues of nGPCR-x. Deletion variants, therefore, include all 
fragments of a nGPCR-x polypeptide. 

The invention also embraces polypeptide fragments of sequences selected from the 
30 group consisting of SEQ ID NO: 135 to SEQ ID NO:268, wherein the fragments maintain 
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biological (e.g. , ligand binding and/or intracellular signaling) immunological properties of 
a nGPCR-x polypeptide. 

In one preferred embodiment of the invention, an isolated nucleic acid molecule 
comprises a nucleotide sequence that encodes a polypeptide comprising an amino acid 
5 sequence homologous to sequences selected from the group consisting of SEQ ID NO: 135 
to SEQ ID NO:268, and fragments thereof, wherein the nucleic acid molecule encoding at 
least a portion of nGPCR-x. In a more preferred embodiment, the isolated nucleic acid 
molecule comprises a sequence that encodes a polypeptide comprising sequences selected 
from the group consisting of SEQ ID NO: 135 to SEQ ID NO:268, and fragments thereof. 

10 As used in the present invention, polypeptide fragments comprise at least 5, 10, 15, 

20, 25, 30, 35, or 40 consecutive amino acids of sequences selected from the group 
consisting of SEQ ID NO:135 to SEQ ID NO:268. Preferred polypeptide fragments 
display antigenic properties unique to, or specific for, human nGPCR-x and its allelic and 
species homologs. Fragments of the invention having the desired biological and 

15 immunological properties can be prepared by any of the methods well known and 
routinely practiced in the art. 

In still another aspect, the invention provides substitution variants of nGPCR-x 
polypeptides. Substitution variants include those polypeptides wherein one or more amino 
acid residues of a nGPCR-x polypeptide are removed and replaced with alternative 

20 residues. In one aspect, the substitutions are conservative in nature; however, the 
invention embraces substitutions that are also non-conservative. Conservative 
substitutions for this purpose may be defined as set out in Tables 2, 3, or 4 below. 

Variant polypeptides include those wherein conservative substitutions have been 
introduced by modification of polynucleotides encoding polypeptides of the invention. 

25 Amino acids can be classified according to physical properties and contribution to 
secondary and tertiary protein structure. A conservative substitution is recognized in the 
art as a substitution of one amino acid for another amino acid that has similar properties. 
Exemplary conservative substitutions are set out in Table 2 (from WO 97/09433, page 10, 
published March 13, 1997 (PCT/GB96/02197, filed 9/6/96), immediately below. 

30 Table 2 

Conservative Substitutions I 
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SIDE CHAIN 
CHARACTERISTIC AMINO ACID 

Aliphatic ; 

Non-polar GAP 
I LV 

Polar - uncharged C S T M 

NQ 

Polar - charged D E 

KR 

Aromatic HFWY 
Other N Q D E 

Alternatively, conservative amino acids can be grouped as described in Lehninger, 
[ Biochemistry , Second Edition; Worth Publishers, Inc. NY, NY (1975), pp.71-77] as set 
out in Table 3, below. 

Table 3 
Conservative Substitutions II 

SIDE CHAIN 

CHARACTERISTIC AMINO ACID 

Non-polar (hydrophobic) 

A. Aliphatic: ALIVP 

B. Aromatic: FW 

C. Sulfur-containing: M 

D. Borderline: G 
Uncharged-polar 

A. Hydroxyl: STY 

B. Amides: NQ 

C. Sulfhydryl: C 

D. Borderline: G 
Positively Charged (Basic): KRH 
Negatively. Charged (Acidic) : D E 

As still another alternative, exemplary conservative substitutions are set out in 
Table 4, below. 

Table 4 

Conservative Substitutions III 

Original Residue Exemplary Substitution 

Ala (A) Val, Leu, He 

Arg (R) Lys, Gin, Asn 

Asn (N) Gin, His, Lys, Arg 

Asp (D) Glu 

Cys (C) Ser 

Gin (Q) Asn 

Glu (E) Asp 

His (H) Asn, Gin, Lys, Arg 
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lie (I) 


Leu, Val, Met, Ala, Phe, 


Leu (Li) 


He, Val, Met, Ala, Phe 


Lys(K) 


Arg, Gin, Asn 


Met (M) 


Leu, Phe, He 


Phe (F) 


Leu, Val, He, Ala 


Pro (P) 


Gly 


Ser (S) 


Thr 


Thr(T) 


Ser 


Trp(W) 


Tyr 


Tyr(Y) 


Trp, Phe, Thr, Ser 


Val (V) 


He, Leu, Met, Phe, Ala 



It should be understood that the definition of polypeptides of the invention is 
intended to include polypeptides bearing modifications other than insertion, deletion, or 
substitution of amino acid residues. By way of example, the modifications may be 
5 covalent in nature, and include for example, chemical bonding with polymers, lipids, other 
organic, and inorganic moieties. Such derivatives may be prepared to increase circulating 
half-life of a polypeptide, or may be designed to improve the targeting capacity of the 
polypeptide for desired cells, tissues, or organs. Similarly, the invention further embraces 
nGPCR-x polypeptides that havle been covalently modified to include one or more water- 

10 soluble polymer attachments such as polyethylene glycol, polyoxyethylene glycol, or 
polypropylene glycol. Variants; that display ligand binding properties of native nGPCR-x 
and are expressed at higher levels, as well as variants that provide for constitutively active 
receptors, are particularly useful in assays of the invention; the variants are also useful in 
providing cellular, tissue and, animal models of diseases/conditions characterized by 

15 aberrant nGPCR-x activity. 

In a related embodiment, the present invention provides compositions comprising 
purified polypeptides of the invention. Preferred compositions comprise, in addition to the 
polypeptide of the invention, a pharmaceutically acceptable (i.e., sterile and non-toxic) 
liquid, semisolid, or solid diluent that serves as a pharmaceutical vehicle, excipient, or 

20 medium. Any diluent known in the art may be used. Exemplary diluents include, but are 
not limited to, water, saline solutions, polyoxyethylene sorbitan monolaurate, magnesium 
stearate, methyl- and propylhydroxybenzoate, talc, alginates, starches, lactose, sucrose, 
dextrose, sorbitol, mannitol, glycerol, calcium phosphate, mineral oil, and cocoa butter. 
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Variants that display ligand binding properties of native nGPCR-x and are 
expressed at higher levels, as well as variants that provide for constitutively active 
receptors, are particularly useful in assays of the invention; the variants are also useful in 
assays of the invention and in providing cellular, tissue and animal models of 
5 diseases/conditions characterized by aberrant nGPCR-x activity. 

The G protein-coupled receptor functions through a specific heterotrimeric 
guanine-nucleotide-binding regulatory protein (G-protein) coupled to the intracellular 
portion of the G protein-coupled receptor molecule. Accordingly, the G protein-coupled 
receptor has a specific affinity to G protein. G proteins specifically bind to guanine 

10 nucleotides. Isolation of G proteins provides a means to isolate guanine nucleotides. G 
proteins may be isolated using commercially available anti-G protein antibodies or 
isolated G protein-coupled receptors. Similarly, G proteins may be detected in a sample 
isolated using commercially available detectable anti-G protein antibodies or isolated G 
protein-coupled receptors. 

15 According to the present invention, the isolated nGPCR-x proteins of the present 

invention are useful to isolate and purify G proteins from samples such as cell lysates. 
Example 1 5 below sets forth an example of isolation of G proteins using isolated nGPCR- 
x proteins. Such memodolgy may be used in place of the use of commercially available 
anti-G protein antibodies which are used to isolate G proteins. Moreover, G proteins may 

20 be detected using n-GPCR-x proteins in place of commercially available detectable anti-G 
protein antibodies. Since nGPCR-x proteins specifically bind to G proteins, they can be 
employed in any specific use where G protein specific affinity is required such as those 
uses where commercially available anti-G protein antibodies are employed. 
Antibodies 

25 Also comprehended by the present invention are antibodies (e.g., monoclonal and 

polyclonal antibodies, single chain antibodies, chimeric antibodies, bifunctional/bispecific 
antibodies, humanized antibodies, human antibodies, and complementary determining 
region (CDR)-grafted antibodies, including compounds which include CDR sequences 
which specifically recognize a polypeptide of the invention) specific for nGPCR-x or 

30 fragments thereof. Preferred antibodies of the invention are human antibodies that are 
produced and identified according to methods described in W093/11236, published June 
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20, 1993, which is incorporated herein by reference in its entirety. Antibody fragments, 
including Fab, Fab', F(ab')2, and F v , are also provided by the invention. The term 
"specific for," when used to describe antibodies of the invention, indicates that the 
variable regions of the antibodies of the invention recognize and bind nGPCR-x 
5 polypeptides exclusively (i.e., are able to distinguish nGPCR-x polypeptides from other 
known GPCR polypeptides by virtue of measurable differences in binding affinity, despite 
the possible existence of localized sequence identity, homology, or similarity between 
nGPCR-x and such polypeptides). It will be understood that specific antibodies may also 
interact with other proteins (for example, S. aureus protein A or other antibodies in ELIS A 

10 techniques) through interactions with sequences outside the variable region of the 
antibodies, and, in particular, in the constant region of the molecule. Screening assays to 
determine binding specificity of an antibody of the invention are well known and routinely 
practiced in the art. For a comprehensive discussion of such assays, see Harlow et al. 
(Eds.), Antibodies A Labo ratory Manual; Cold Spring Harbor Laboratory; Cold Spring 

15 Harbor, NY (1988), Chapter 6. Antibodies that recognize and bind fragments of the 
nGPCR-x polypeptides of the invention are also contemplated, provided that the 
antibodies are specific for nGPCR-x polypeptides. Antibodies of the invention can be 
produced using any method well known and routinely practiced in the art. 

The invention provides an antibody that is specific for the nGPCR-x of the 

20 invention. Antibody specificity is described in greater detail below. However, it should 
be emphasized that antibodies that can be generated from polypeptides that have 
previously been described in the literature and that are capable of fortuitously cross- 
reacting with nGPCR-x (e.g., due to the fortuitous existence of a similar epitope in both 
polypeptides) are considered "cross-reactive" antibodies. Such cross-reactive antibodies 

25 are not antibodies that are "specific" for nGPCR-x. The determination of whether an 
antibody is specific for nGPCR-x or is cross-reactive with another known receptor is made 
using any of several assays, such as Western blotting assays, that are well known in the 
art. For identifying cells that express nGPCR-x and also for modulating nGPCR-x-ligand 
binding activity, antibodies that specifically bind to an extracellular epitope of the 

30 nGPCR-x are preferred. 
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In one preferred variation, the invention provides monoclonal antibodies. 
Hybridomas that produce such antibodies also are intended as aspects of the invention. In 
yet another variation, the invention provides a humanized antibody. Humanized 
antibodies are useful for in vivo therapeutic indications. 
5 In another variation, the invention provides a cell-free composition comprising 

polyclonal antibodies, wherein at least one of the antibodies is an antibody of the invention 
specific for nGPCR-x. Antisera isolated from an animal is an exemplary composition, as 
is a composition comprising an antibody fraction of an antisera that has been resuspended 
in water or in another diluent, excipient, or carrier. 

10 In still another related embodiment, the invention provides an anti-idiotypic 

antibody specific for an antibody that is specific for nGPCR-x. 

It is well known that antibodies contain relatively small antigen binding domains 
that can be isolated chemically or by recombinant techniques. Such domains are useful 
nGPCR-x binding molecules themselves, and also may be reintroduced into human 

15 antibodies, or fused to toxins or other polypeptides. Thus, in still another embodiment, the 
invention provides a polypeptide comprising a fragment of a nGPCR-x-specific antibody, 
wherein the fragment and the polypeptide bind to the nGPCR-x. By way of non-limiting 
example, the invention provides polypeptides that are single chain antibodies and 
CDR-grafted antibodies. 

20 Non-human antibodies may be humanized by any of the methods known in the art. 

In one method, the non-human CDRs are inserted into a human antibody or consensus 
antibody framework sequence. Further changes can then be introduced into the antibody 
framework to modulate affinity or immunogenicity. 

Antibodies of the invention are useful for, e.g., therapeutic purposes (by 

25 modulating activity of nGPCR-x), diagnostic purposes to detect or quantitate nGPCR-x, 
and purification of nGPCR-x. Kits comprising an antibody of the invention for any of the 
purposes described herein are also comprehended. In general, a kit of the invention also 
includes a control antigen for which the antibody is immunospecific. 
Compositions 

30 Mutations in the nGPCR-x gene that result in loss of normal function of the 

nGPCR-x gene product underlie nGPCR-x-related human disease states. The invention 
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comprehends gene therapy to restore nGPCR-x activity to treat those disease states. 
Delivery of a functional nGPCR-x gene to appropriate cells is effected ex vivo, in situ, or 
in vivo by use of vectors, and more particularly viral vectors {e.g., adenovirus, adeno- 
associated virus, or a retrovirus), or ex vivo by use of physical DNA transfer methods {e.g., 
liposomes or chemical treatments). See, for example, Anderson, Nature, supplement to 
vol. 392, no. 6679, pp.25-20 (1998). For additional reviews of gene therapy technology 
see Friedmann, Science, 244: 1275-1281 (1989); Verma, Scientific American: 68-84 
(1990); and Miller, Nature, 357: 455-460 (1992). Alternatively, it is contemplated that in 
other human disease states, preventing the expression of, or inhibiting the activity of, 
nGPCR-x will be useful in treating disease states. It is contemplated that antisense therapy 
or gene therapy could be applied to negatively regulate the expression of nGPCR-x. 

Another aspect of the present invention is directed to compositions, including 
pharmaceutical compositions, comprising any of the nucleic acid molecules or 
recombinant expression vectors described above and an acceptable carrier or diluent. 
Preferably, the carrier or diluent is pharmaceutically acceptable. Suitable carriers are 
described in the most recent edition of Remington's Pharmaceutical Sciences, A. Osol, a 
standard reference text in this field, which is incorporated herein by reference in its 
entirety. Preferred examples of such carriers or diluents include, but are not limited to, 
water, saline, Ringer's solution, dextrose solution, and 5% human serum albumin. 
Liposomes and nonaqueous vehicles such as fixed oils may also be used. The 
formulations are sterilized by commonly used techniques. 

Also within the scope of the invention are compositions comprising polypeptides, 
polynucleotides, or antibodies of the invention that have been formulated with, e.g., a 
pharmaceutically acceptable carrier. 

The invention also provides methods of using antibodies of the invention. For 
example, the invention provides a method for modulating ligand binding of a nGPCR-x 
comprising the step of contacting the nGPCR-x with an antibody specific for the nGPCR- 
x, under conditions wherein the antibody binds the receptor. 

As discussed above, it is well known that GPCRs are expressed in many different 
tissues and regions, including in the brain. GPCRs that may be expressed in the brain, 
such as nGPCR-x, provide an indication that aberrant nGPCR-x signaling activity may 

39 



DOCKET NO.: 00100.US1 



PATENT 



coirelate with one or more neurological or psychological disorders. The invention also 
provides a method for treating a neurological or psychiatric disorder comprising the step 
of administering to a mammal in need of such treatment an amount of an antibody-like 
polypeptide of the invention that is sufficient to modulate ligand binding to a nGPCR-x in 

5 neurons of the mammal. nGPCR-x may also be expressed in other tissues, including but 
not limited to, peripheral blood lymphocytes, pancreas, ovary, uterus, testis, salivary 
gland, thyroid gland, kidney, adrenal gland, liver, bone marrow, prostate, fetal liver, colon, 
muscle, and fetal brain, and may be found in many other tissues. Within the brain, 
nGPCR-x mRNA transcripts may be found in many tissues, including, but not limited to, 

10 frontal lobe, hypothalamus, pons, cerebellum, caudate nucleus, and medulla. 
Kits 

The present invention is also directed to kits, including pharmaceutical kits. The 
kits can comprise any of the nucleic acid molecules described above, any of the 
polypeptides described above, or any antibody which binds to a polypeptide of the 

15 invention as described above, as well as a negative control. The kit preferably comprises 
additional components, such as, for example, instructions, solid support, reagents helpful 
for quantification, and the like. 

In another aspect, the invention features methods for detection of a polypeptide in 
a sample as a diagnostic tool for diseases or disorders, wherein the method comprises the 

20 steps of: (a) contacting the sample with a nucleic acid probe which hybridizes under 
hybridization assay conditions to a nucleic acid target region of a polypeptide having 
sequences selected from the group consisting of SEQ ID NO: 135 to SEQ ID NO:268, said 
probe comprising the nucleic acid sequence encoding the polypeptide, fragments thereof, 
and the complements of the sequences and fragments; and (b) detecting the presence or 

25 amount of the probe:target region hybrid as an indication of the disease. 

In preferred embodiments of the invention, the disease is selected from the group 
consisting of thyroid disorders (e.g. thyreotoxicosis, myxoedema); renal failure; 
inflammatory conditions (e.g., Crohn's disease); diseases related to cell differentiation and 
homeostasis; rheumatoid arthritis; autoimmune disorders; movement disorders; CNS 

30 disorders (e.g., pain including migraine; stroke; psychotic and neurological disorders, 
including anxiety, mental disorder, manic depression, anxiety, generalized anxiety 
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disorder, post-traumatic-stress disorder, depression, bipolar disorder, delirium, dementia, 
severe mental retardation; dyskinesias, such as Huntington's disease or Tourette's 
Syndrome; attention disorders including ADD and ADHD, and degenerative disorders 
such as Parkinson's, Alzheimer's; movement disorders, including ataxias, supranuclear 

5 palsy, etc.); infections, such as viral infections caused by HIV-1 or HIV-2; metabolic and 
cardiovascular diseases and disorders {e.g., type 2 diabetes, impaired glucose tolerance, 
dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers {e.g., 
different cancers such as breast, colon, lung, etc., and hyperproliferative disorders such as 

10 psoriasis, prostate hyperplasia, etc.); hormonal disorders {e.g., male/female hormonal 
replacement, polycystic ovarian syndrome, alopecia, etc.); and sexual dysfunction, among 
others. 

As described above and in Example 5 below, the gene encoding nGPCR-74 
(nucleic acid sequence SEQ ID NO: 134, amino acid sequence SEQ ID NO:268) has been 

1 5 detected in brain tissue indicating that this nGPCR protein is a neuroreceptor. It is well 
known that other nGPCR-x are expressed in many different tissues, including the brain. 
Accordingly, the nGPCR-x of the present invention may be useful, inter alia, for treating 
and/or diagnosing mental disorders. Following the techniques described in Example 5, 
below, those skilled in the art could readily ascertain if nGPCR-x is expressed in a 

20 particular tissue or region. 

Kits may be designed to detect either expression of polynucleotides encoding 
nGPCR-x expressed in the brain or the nGPCR-x proteins themselves in order to identify 
tissue as being neurological. For example, oligonucleotide hybridization kits can be 
provided which include a container having an oligonucleotide probe specific for the 

25 nGPCR-x-specific DNA and optionally, containers with positive and negative controls 
and/or instructions. Similarly, PCR kits can be provided which include a container having 
primers specific for the nGPCR-x-specific sequences, DNA and optionally, containers 
with size markers, positive and negative controls and/or instructions. 

Hybridization conditions should be such that hybridization occurs only with the 

30 genes in the presence of other nucleic acid molecules. Under stringent hybridization 
conditions only highly complementary nucleic acid sequences hybridize. Preferably, such 
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conditions prevent hybridization of nucleic acids having 1 or 2 mismatches out of 20 
contiguous nucleotides. Such conditions are defined supra. 

The diseases for which detection of genes in a sample could be diagnostic include 
diseases in which nucleic acid (DNA and/or RNA) is amplified in comparison to normal 
5 cells. By "amplification" is meant increased numbers of DNA or RNA in a cell compared 
with normal cells. 

The diseases that could be diagnosed by detection of nucleic acid in a sample 
preferably include central nervous system and metabolic diseases. The test samples 
suitable for nucleic acid probing methods of the present invention include, for example, 

10 cells or nucleic acid extracts of cells, or biological fluids. The samples used in the above- 
described methods will vary based on the assay format, the detection method and the 
nature of the tissues, cells or extracts to be assayed. Methods for preparing nucleic acid 
extracts of cells are well known in the art and can be readily adapted in order to obtain a 
sample that is compatible with the method utilized. 

15 Alternatively, immunoassay kits can be provided which have containers container 

having antibodies specific for the nGPCR-x-protein and optionally, containers with 
positive and negative controls and/or instructions. 

Kits may also be provided useful in the identification of GPCR binding partners 
such as natural ligands or modulators (agonists or antagonists). Substances useful for 

20 treatment of disorders or diseases preferably show positive results in one or more in vitro 
assays for an activity corresponding to treatment of the disease or disorder in question. 
Substances that modulate the activity of the polypeptides preferably include, but are not 
limited to, antisense oligonucleotides, agonists and antagonists, and inhibitors of protein 
kinases. 

25 Methods of inducing immune response 

Another aspect of the present invention is directed to methods of inducing an 
immune response in a mammal against a polypeptide of the invention by administering to 
the mammal an amount of the polypeptide sufficient to induce an immune response. The 
amount will be dependent on the animal species, size of the animal, and the like but can be 
30 determined by those skilled in the art. 
Methods of identifying ligands 
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The invention also provides assays to identify compounds that bind nGPCR-x. 
One such assay comprises the steps of: (a) contacting a composition comprising a nGPCR- 
x with a compound suspected of binding nGPCR-x; and (b) measuring binding between 
the compound and nGPCR-x. hi one variation, the composition comprises a cell 

5 expressing nGPCR-x on its surface. In another variation, isolated nGPCR-x or cell 
membranes comprising nGPCR-x are employed. The binding may be measured directly, 
e.g., by using a labeled compound, or may be measured indirectly by several techniques, 
including measuring intracellular signaling of nGPCR-x induced by the compound (or 
measuring changes in the level of nGPCR-x signaling). Following steps (a) and (b), 

10 compounds identified as binding nGPCR-x may be tested in other assays including, but 
not limited to, in vivo models, to confirm or quantitate binding to nGPCR-x. 

Specific binding molecules, including natural ligands and synthetic compounds, 
can be identified or developed using isolated or recombinant nGPCR-x products, nGPCR- 
x variants, or preferably, cells expressing such products. Binding partners are useful for 

15 purifying nGPCR-x products and detection or quantification of nGPCR-x products in fluid 
and tissue samples using known immunological procedures. Binding molecules are also 
manifestly useful in modulating (i.e., blocking, inhibiting or stimulating) biological 
activities of nGPCR-x, especially those activities involved in signal transduction. 

The DNA and amino acid sequence information provided by the present invention 

20 also makes possible identification of binding partner compounds with which a nGPCR-x 
polypeptide or polynucleotide will interact. Methods to identify binding partner 
compounds include solution assays, in vitro assays wherein nGPCR-x polypeptides are 
immobilized, and cell-based assays. Identification of binding partner compounds of 
nGPCR-x polypeptides provides candidates for therapeutic or prophylactic intervention in 

25 pathologies associated with nGPCR-x normal and aberrant biological activity. 

The invention includes several assay systems for identifying nGPCR-x binding 
partners. In solution assays, methods of the invention comprise the steps of (a) contacting 
a nGPCR-x polypeptide with one or more candidate binding partner compounds and (b) 
identifying the compounds that bind to the nGPCR-x polypeptide. Identification of the 

30 compounds that bind the nGPCR-x polypeptide can be achieved by isolating the nGPCR-x 
polypeptide/binding partner complex, and separating the binding partner compound from 
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the nGPCR-x polypeptide. An additional step of characterizing the physical, biological, 
and/or biochemical properties of the binding partner compound is also comprehended in 
another embodiment of the invention, wherein compounds identified as binding nGPCR-x 
may be tested in other assays including, but not limited to, in vivo models, to confirm or 
5 quantitate binding to nGPCR-x. In one aspect, the nGPCR-x polyp eptide/binding partner 
complex is isolated using an antibody immunospecific for either the nGPCR-x polypeptide 
or the candidate binding partner compound. 

In still other embodiments, either the nGPCR-x polypeptide or the candidate 
binding partner compound comprises a label or tag that facilitates its isolation, and 
10 methods of the invention to identify binding partner compounds include a step of isolating 
the nGPCR-x polypeptide/binding partner complex through interaction with the label or 
tag. An exemplary tag of this type is a poly-histidine sequence, generally around six 
histidine residues, that permits isolation of a compound so labeled using nickel chelation. 
Other labels and tags, such as the FLAG® tag (Eastman Kodak, Rochester, NY), well 
15 known and routinely used in the art, are embraced by the invention. 

In one variation of an in vitro assay, the invention provides a method comprising 
the steps of (a) contacting an immobilized nGPCR-x polypeptide with a candidate binding 
partner compound and (b) detecting binding of the candidate compound to the nGPCR-x 
polypeptide. In an alternative embodiment, the candidate binding partner compound is 
20 immobilized and binding of nGPCR-x is detected. Immobilization is accomplished using 
any of the methods well known in the art, including covalent bonding to a support, a bead, 
or a chromatographic resin, as well as non-covalent, high affinity interactions such as 
antibody binding, or use of streptavidin/biotin binding wherein the immobilized compound 
includes a biotin moiety. Detection of binding can be accomplished (i) using a radioactive 
25 label on the compound that is not immobilized, (ii) using of a fluorescent label on the non- 
immobilized compound, (iii) using an antibody immunospecific for the non-immobilized 
compound, (iv) using a label on the non-immobilized compound that excites a fluorescent 
support to which the immobilized compound is attached, as well as other techniques well 
known and routinely practiced in the art. 
30 The invention also provides cell-based assays to identify binding partner 

compounds of a nGPCR-x polypeptide. In one embodiment, the invention provides a 
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method comprising the steps of contacting a nGPCR-x polypeptide expressed on the 
surface of a cell with a candidate binding partner compound and detecting binding of the 
candidate binding partner compound to the nGPCR-x polypeptide. In a preferred 
embodiment, the detection comprises detecting a calcium flux or other physiological event 
in the cell caused by the binding of the molecule. 

Another aspect of the present invention is directed to methods of identifying 
compounds that bind to either nGPCR-x or nucleic acid molecules encoding nGPCR-x, 
comprising contacting nGPCR-x, or a nucleic acid molecule encoding the same, with a 
compound, and determining whether the compound binds nGPCR-x or a nucleic acid 
molecule encoding the same. Binding can be determined by binding assays which are well 
known to the skilled artisan, including, but not limited to, gel-shift assays, Western blots, 
radiolabeled competition assay, phage-based expression cloning, co-fractionation by 
chromatography, co-precipitation, cross linking, interaction trap/two-hybrid analysis, 
southwestern analysis, ELISA, and the like, which are described in, for example, Current 
Protocols in Molecular Biology, 1999, John Wiley & Sons, NY, which is incorporated 
herein by reference in its entirety. The compounds to be screened include (which may 
include compounds which are suspected to bind nGPCR-x, or a nucleic acid molecule 
encoding the same), but are not limited to, extracellular, intracellular, biologic or chemical 
origin. The methods of the invention also embrace ligands, especially neuropeptides, that 
are attached to a label, such as a radiolabel {e.g., X2 \ 35 S, 32 P, 33 P, 3 H), a fluorescence 
label, a chemiluminescent label, an enzymic label and an immunogenic label. Modulators 
falling within the scope of the invention include, but are not limited to, non-peptide 
molecules such as non-peptide mimetics, non-peptide allosteric effectors, and peptides. 
The nGPCR-x polypeptide or polynucleotide employed in such a test may either be free in 
solution, attached to a solid support, borne on a cell surface or located intracellularly or 
associated with a portion of a cell. One skilled in the art can, for example, measure the 
formation of complexes between nGPCR-x and the compound being tested. Alternatively, 
one skilled in the art can examine the diminution in complex formation between nGPCR-x 
and its substrate caused by the compound being tested. 

In another embodiment of the invention, high throughput screening for compounds 
having suitable binding affinity to nGPCR-x is employed. Briefly, large numbers of 
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different test compounds are synthesized on a solid substrate. The peptide test compounds 
are contacted with nGPCR-x and washed. Bound nGPCR-x is then detected by methods 
well known in the art. Purified polypeptides of the invention can also be coated directly 
onto plates for use in the aforementioned drug screening techniques. In addition, non- 
5 neutralizing antibodies can be used to capture the protein and immobilize it on the solid 
support. 

Generally, an expressed nGPCR-x can be used for HTS binding assays in 
conjunction with its defined ligand, in this case the corresponding neuropeptide that 
activates it. The identified peptide is labeled with a suitable radioisotope, including, but 

10 not limited to, 125 1, 3 H, 35 S or 32 P, by methods that are well known to those skilled in the 
art. Alternatively, the peptides may be labeled by well-known methods with a suitable 
fluorescent derivative (Baindur et al, Drug Dev. Res., 1994, 33, 373-398; Rogers, Drug 
Discovery Today, 1997, 2, 156-160). Radioactive ligand specifically bound to the receptor 
in membrane preparations made from the cell line expressing the recombinant protein can 

15 be detected in HTS assays in one of several standard ways, including filtration of the 
receptor-ligand complex to separate bound ligand from unbound ligand (Williams, Med. 
Res. Rev., 1991, 11, 147-184; Sweetnam et al, J. Natural Products, 1993, 56, 441-455). 
Alternative methods include a scintillation proximity assay (SPA) or a FlashPlate format 
in which such separation is unnecessary (Nakayama, Cur. Opinion Drug Disc. Dev., 1998, 

20 1, 85-91 Bosse et al, J. Biomolecular Screening, 1998, 3, 285-292.). Binding of 
fluorescent ligands can be detected in various ways, including fluorescence energy transfer 
(FRET), direct spectrophotofluorometric analysis of bound ligand, or fluorescence 
polarization (Rogers, Drug Discovery Today, 1997, 2, 156-160; Hill, Cur. Opinion Drug 
Disc. Dev., 1998, i, 92-97). 

25 Other assays may be used to identify specific ligands of a nGPCR-x receptor, 

including assays that identify ligands of the target protein through measuring direct 
binding of test ligands to the target protein, as well as assays that identify ligands of target 
proteins through affinity ultrafiltration with ion spray mass spectroscopy/HPLC methods 
or other physical and analytical methods. Alternatively, such binding interactions are 

30 evaluated indirectly using the yeast two-hybrid system described in Fields et al, Nature, 
340:245-246 (1989), and Fields et al, Trends in Genetics, 10:286-292 (1994), both of 
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which are incorporated herein by reference. The two-hybrid system is a genetic assay for 
detecting interactions between two proteins or polypeptides. It can be used to identify 
proteins that bind to a known protein of interest, or to delineate domains or residues 
critical for an interaction. Variations on this methodology have been developed to clone 
genes that encode DNA binding proteins, to identify peptides that bind to a protein, and to 
screen for drags. The two-hybrid system exploits the ability of a pair of interacting 
proteins to bring a transcription activation domain into close proximity with a DNA 
binding domain that binds to an upstream activation sequence (UAS) of a reporter gene, 
and is generally performed in yeast. The assay requires the construction of two hybrid 
genes encoding (1) a DNA-binding domain that is fused to a first protein and (2) an 
activation domain fused to a second protein. The DNA-binding domain targets the first 
hybrid protein to the UAS of the reporter gene; however, because most proteins lack an 
activation domain, this DNA-binding hybrid protein does not activate transcription of the 
reporter gene. The second hybrid protein, which contains the activation domain, cannot 
by itself activate expression of the reporter gene because it does not bind the UAS. 
However, when both hybrid proteins are present, the noncovalent interaction of the first 
and second proteins tethers the activation domain to the UAS, activating transcription of 
the reporter gene. For example, when the first protein is a GPCR gene product, or 
fragment thereof, that is known to interact with another protein or nucleic acid, this assay 
can be used to detect agents that interfere with the binding interaction. Expression of the 
reporter gene is monitored as different test agents are added to the system. The presence 
of an inhibitory agent results in lack of a reporter signal. 

The yeast two-hybrid assay can also be used to identify proteins that bind to the 
gene product. In an assay to identify proteins that bind to a nGPCR-x receptor, or 
fragment thereof, a fusion polynucleotide encoding both a nGPCR-x receptor (or 
fragment) and a UAS binding domain (i.e., a first protein) may be used. In addition, a 
large number of hybrid genes each encoding a different second protein fused to an 
activation domain are produced and screened in the assay. Typically, the second protein is 
encoded by one or more members of a total cDNA or genomic DNA fusion library, with 
each second protein-coding region being fused to the activation domain. This system is 
applicable to a wide variety of proteins, and it is not even necessary to know the identity 
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or function of the second binding protein. The system is highly sensitive and can detect 
interactions not revealed by other methods; even transient interactions may trigger 
transcription to produce a stable mRNA that can be repeatedly translated to yield the 
reporter protein. 

Other assays may be used to search for agents that bind to the target protein. One 
such screening method to identify direct binding of test ligands to a target protein is 
described in U.S. Patent No. 5,585,277, incorporated herein by reference. This method 
relies on the principle that proteins generally exist as a mixture of folded and unfolded 
states, and continually alternate between the two states. When a test ligand binds to the 
folded form of a target protein (i.e., when the test ligand is a ligand of the target protein), 
the target protein molecule bound by the ligand remains in its folded state. Thus, the 
folded target protein is present to a greater extent in the presence of a test ligand which 
binds the target protein, than in the absence of a ligand. Binding of the ligand to the target 
protein can be determined by any method that distinguishes between the folded and 
unfolded states of the target protein. The function of the target protein need not be known 
in order for this assay to be performed. Virtually any agent can be assessed by this 
method as a test ligand, including, but not limited to, metals, polypeptides, proteins, lipids, 
polysaccharides, polynucleotides and small organic molecules. 

Another method for identifying ligands of a target protein is described in Wieboldt 
et al, Anal. Chem., 69:1683-1691 (1997), incorporated herein by reference. This 
technique screens combinatorial libraries of 20-30 agents at a time in solution phase for 
binding to the target protein. Agents that bind to the target protein are separated from 
other library components by simple membrane washing. The specifically selected 
molecules that are retained on the filter are subsequently liberated from the target protein 
and analyzed by HPLC and pneumatically assisted electrospray (ion spray) ionization 
mass spectroscopy. This procedure selects library components with the greatest affinity 
for the target protein, and is particularly useful for small molecule libraries. 

Other embodiments of the invention comprise using competitive screening assays 
in which neutralizing antibodies capable of binding a polypeptide of the invention 
specifically compete with a test compound for binding to the polypeptide. In this manner, 
the antibodies can be used to detect the presence of any peptide that shares one or more 
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antigenic determinants with nGPCR-x. Radiolabeled competitive binding studies are 
described in A.H. Lin et al. Antimicrobial Agents and Chemotherapy, 1997, vol. 41, no. 
10. pp. 2127-2131, the disclosure of which is incorporated herein by reference in its 
entirety. 

As described above and in Example 5 below, the gene encoding nGPCR-74 
(nucleic acid sequence SEQ ID NO:134, amino acid sequence SEQ ID NO:268) has been 
detected in brain tissue indicating that this nGPCR protein is a neuroreceptor. It is well 
known that other nGPCR-x are expressed in many different tissues, including the brain. 
Accordingly, natural binding partners of these molecules include neurotransmitters. 
Identification of modulating agents 

The invention also provides methods for identifying a modulator of binding 
between a nGPCR-x and a nGPCR-x binding partner, comprising the steps of: (a) 
contacting a nGPCR-x binding partner and a composition comprising a nGPCR-x in the 
presence and in the absence of a putative modulator compound; (b) detecting binding 
between the binding partner and the nGPCR-x; and (c) identifying a putative modulator 
compound or a modulator compound in view of decreased or increased binding between 
the binding partner and the nGPCR-x in the presence of the putative modulator, as 
compared to binding in the absence of the putative modulator. Following steps (a) and (b), 
compounds identified as modulating binding between nGPCR-x and a nGPCR-x binding 
partner may be tested in other assays including, but not limited to, in vivo models, to 
confirm or quantitate modulation of binding to nGPCR-x. 

nGPCR-x binding partners that stimulate nGPCR-x activity are useful as agonists 
in disease states or conditions characterized by insufficient nGPCR-x signaling {e.g., as a 
result of insufficient activity of a nGPCR-x ligand). nGPCR-x binding partners that block 
ligand-mediated nGPCR-x signaling are useful as nGPCR-x antagonists to treat disease 
states or conditions characterized by excessive nGPCR-x signaling. In addition nGPCR-x 
modulators in general, as well as nGPCR-x polynucleotides and polypeptides, are useful in 
diagnostic assays for such diseases or conditions. 

In another aspect, the invention provides methods for treating a disease or 
abnormal condition by administering to a patient in need of such treatment a substance 
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that modulates the activity or expression of a polypeptide having sequences selected from 
the group consisting of SEQ ID NO: 135 to SEQ ID NO:268. 

Agents that modulate (i.e., increase, decrease, or block) nGPCR-x activity or 
expression may be identified by incubating a putative modulator with a cell containing a 
5 nGPCR-x polypeptide or polynucleotide and determining the effect of the putative 
modulator on nGPCR-x activity or expression. The selectivity of a compound that 
modulates the activity of nGPCR-x can be evaluated by comparing its effects on nGPCR-x 
to its effect on other GPCR compounds. Following identification of compounds that 
modulate nGPCR-x activity or expression, such compounds may be further tested in other 
10 assays including, but not limited to, in vivo models, in order to confirm or quantitate their 
activity. Selective modulators may include, for example, antibodies and other proteins, 
peptides, or organic molecules that specifically bind to a nGPCR-x polypeptide or a 
nGPCR-x-encoding nucleic acid. Modulators of nGPCR-x activity will be therapeutically 
useful in treatment of diseases and physiological conditions in which normal or aberrant 
15 nGPCR-x activity is involved. nGPCR-x polynucleotides, polypeptides, and modulators 
may be used in the treatment of such diseases and conditions as infections, such as viral 
infections caused by HIV-1 or HIV-2; pain; cancers; metabolic and cardiovascular 
diseases and disorders (e.g., type 2 diabetes, impaired glucose tolerance, dyslipidemia, 
obesity, anorexia, hypotension, hypertension, thrombosis, myocardial infarction, 
20 cardiomyopathies, atherosclerosis, etc.); Parkinson's disease; and psychotic and 
neurological disorders, including schizophrenia, migraine, ADHH, major depression, 
anxiety, mental disorder, manic depression, delirium, dementia, severe mental retardation 
and dyskinesias, such as Huntington's disease or Tourette's Syndrome, among others. 
nGPCR-x polynucleotides and polypeptides, as well as nGPCR-x modulators, may also be 
25 used in diagnostic assays for such diseases or conditions. 

Methods of the invention to identify modulators include variations on any of the 
methods described above to identify binding partner compounds, the variations including 
techniques wherein a binding partner compound has been identified and the binding assay 
is carried out in the presence and absence of a candidate modulator. A modulator is 
30 identified in those instances where binding between the nGPCR-x polypeptide and the 
binding partner compound changes in the presence of the candidate modulator compared 
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to binding in the absence of the candidate modulator compound. A modulator that 
increases binding between the nGPCR-x polypeptide and the binding partner compound is 
described as an enhancer or activator, and a modulator that decreases binding between the 
nGPCR-x polypeptide and the binding partner compound is described as an inhibitor. 

5 Following identification of modulators, such compounds may be further tested in other 
assays including, but not limited to, in vivo models, in order to confirm or quantitate their 
activity as modulators. 

The invention also comprehends high-throughput screening (HTS) assays to 
identify compounds that interact with or inhibit biological activity {i.e., affect enzymatic 

10 activity, binding activity, etc.) of a nGPCR-x polypeptide. HTS assays permit screening 
of large numbers of compounds in an efficient manner. Cell-based HTS systems are 
contemplated to investigate nGPCR-x receptor-ligand interaction. HTS assays are 
designed to identify "hits" or "lead compounds" having the desired property, from which 
modifications can be designed to improve the desired property. Chemical modification of 

15 the "hit" or "lead compound" is often based on an identifiable structure/activity 
relationship between the "hit" and the nGPCR-x polypeptide. 

Another aspect of the present invention is directed to methods of identifying 
compounds which modulate {i.e., increase or decrease) an activity of nGPCR-x 
comprising contacting nGPCR-x with a compound, and determining whether the 

20 compound modifies activity of nGPCR-x. The activity in the presence of the test 
compared is measured to the activity in the absence of the test compound. Where the 
activity of the sample containing the test compound is higher than the activity in the 
sample lacking the test compound, the compound will have increased activity. Similarly, 
where the activity of the sample containing the test compound is lower than the activity in 

25 the sample lacking the test compound, the compound will have inhibited activity. 
Following the identification of compounds that modulate an activity of nGPCR-x, such 
compounds can be further tested in other assays including, but not limited to, in vivo 
models, in order to confirm or quantitate their activity. 

The present invention is particularly useful for screening compounds by using 

30 nGPCR-x in any of a variety of drug screening techniques. The compounds to be screened 
include (which may include compounds which are suspected to modulate nGPCR-x 
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activity), but are not limited to, extracellular, intracellular, biologic or chemical origin. 
The nGPCR-x polypeptide employed in such a test may be in any form, preferably, free in 
solution, attached to a solid support, borne on a cell surface or located intracellularly. One 
skilled in the art can, for example, measure the formation of complexes between nGPCR-x 

5 and the compound being tested. Alternatively, one skilled in the art can examine the 
diminution in complex formation between nGPCR-x and its substrate caused by the 
compound being tested. 

The activity of nGPCR-x polypeptides of the invention can be determined by, for 
example, examining the ability to bind or be activated by chemically synthesized peptide 

10 ligands. Alternatively, the activity of nGPCR-x polypeptides can be assayed by 
examining their ability to bind calcium ions, hormones, chemokines, neuropeptides, 
neurotransmitters, nucleotides, lipids, odorants, and photons. Alternatively, the activity of 
the nGPCR-x polypeptides can be determined by examining the activity of effector 
molecules including, but not limited to, adenylate cyclase, phospholipases and ion 

15 channels. Thus, modulators of nGPCR-x polypeptide activity may alter a GPCR receptor 
function, such as a binding property of a receptor or an activity such as G protein- 
mediated signal transduction or membrane localization. In various embodiments of the 
method, the assay may take the form of an ion flux assay, a yeast growth assay, a non- 
hydrolyzable GTP assay such as a [ 35 S]-GTP yS assay, a cAMP assay, an inositol 

20 triphosphate assay, a diacylglycerol assay, an Aequorin assay, a Luciferase assay, a FLIPR 
assay for intracellular Ca 2+ concentration, a mitogenesis assay, a MAP Kinase activity 
assay, an arachidonic acid release assay (e.g., using [ 3 H]-arachidonic acid), and an assay 
for extracellular acidification rates, as well as other binding or function-based assays of 
nGPCR-x activity that are generally known in the art. In several of these embodiments, 

25 the invention comprehends the inclusion of any of the G proteins known in the art, such as 
G i6, G is, or chimeric G qd5 , G qs5 , G qo5 , G q25 , and the like. nGPCR-x activity can be 
determined by methodologies that are used to assay for FaRP activity, which is well 
known to those skilled in the art. Biological activities of nGPCR-x receptors according to 
the invention include, but are not limited to, the binding of a natural or an unnatural 

30 ligand, as well as any one of the functional activities of GPCRs known in the art. Non- 
limiting examples of GPCR activities include transmembrane signaling of various forms, 
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which may involve G protein association and/or the exertion of an influence over G 
protein binding of various guanidylate nucleotides; another exemplary activity of GPCRs 
is the binding of accessory proteins or polypeptides that differ from known G proteins. 

The modulators of the invention exhibit a variety of chemical structures, which can 

5 be generally grouped into non-peptide mimetics of natural GPCR receptor ligands, peptide 
and non-peptide allosteric effectors of GPCR receptors, and peptides that may function as 
activators or inhibitors (competitive, uncompetitive and non-competitive) (e.g., antibody 
products) of GPCR receptors. The invention does not restrict the sources for suitable 
modulators, which may be obtained from natural sources such as plant, animal or mineral 

10 extracts, or non-natural sources such as small molecule libraries, including the products of 
combinatorial chemical approaches to library construction, and peptide libraries. 
Examples of peptide modulators of GPCR receptors exhibit the following primary 
structures: GLGPRPLRFamide, GNSFLRFamide, GGPQGPLRF amide, 

GPSGPLRFamide, PDVDHVFLRFamide, and pyro-EDVDHVFLRFamide. 

15 Other assays can be used to examine enzymatic activity including, but not limited 

to, photometric, radiometric, HPLC, electrochemical, and the like, which are described in, 
for example, Enzyme Assays: A Practical Approach, eds. R. Eisenthal and M. J. Danson, 

1992, Oxford University Press, which is incorporated herein by reference in its entirety. 

The use of cDNAs encoding GPCRs in drug discovery programs is well-known; 
20 assays capable of testing thousands of unknown compounds per day in high-throughput 
screens (HTSs) are thoroughly documented. The literature is replete with examples of the 
use of radiolabeled ligands in HTS binding assays for drug discovery (see Williams, 
Medicinal Research Reviews, 1991, 11, 147-184.; Sweetnam, et al, J. Natural Products, 

1993, 56, 441-455 for review). Recombinant receptors are preferred for binding assay 
25 HTS because they allow for better specificity (higher relative purity), provide the ability to 

generate large amounts of receptor material, and can be used in a broad variety of formats 
(see Hodgson, Bio/Technology, 1992, 10, 973-980; each of which is incorporated herein 
by reference in its entirety). 

A variety of heterologous systems is available for functional expression of 
30 recombinant receptors that are well known to those skilled in the art. Such systems 
include bacteria (Strosberg, et al, Trends in Pharmacological Sciences, 1992, 13, 95-98), 

53 



DOCKET NO.: 00100.US1 



PATENT 



yeast (Pausch, Trends in Biotechnology, 1997, 15, 487-494), several kinds of insect cells 
(Vanden Broeck, Int. Rev. Cytology, 1996, 164, 189-268), amphibian cells (Jayawickreme 
et al, Current Opinion in Biotechnology, 1997, 8, 629-63 4) and several mammalian cell 
lines (CHO, HEK-293, COS, etc.; see Gerhardt, et al, Bur. J. Pharmacology, 1997, 334, 

5 1-23). These examples do not preclude the use of other possible cell expression systems, 
including cell lines obtained from nematodes (PCT application WO 98/37177). 

In preferred embodiments of the invention, methods of screening for compounds 
that modulate nGPCR-x activity comprise contacting test compounds with nGPCR-x and 
assaying for the presence of a complex between the compound and nGPCR-x. In such 

10 assays, the ligand is typically labeled. After suitable incubation, free ligand is separated 
from that present in bound form, and the amount of free or uncomplexed label is a 
measure of the ability of the particular compound to bind to nGPCR-x. 

It is well known that activation of heterologous receptors expressed in recombinant 
systems results in a variety of biological responses, which are mediated by G proteins 

15 expressed in the host cells. Occupation of a GPCR by an agonist results in exchange of 
bound GDP for GTP at a binding site on the G a subunit; one can use a radioactive, non- 
hydrolyzable derivative of GTP, GTPy[ 35 S], to measure binding of an agonist to the 
receptor (Sim et al., Neuroreport, 1996, 7, 729-733). One can also use this binding to 
measure the ability of antagonists to bind to the receptor by decreasing binding of 

20 GTPy[ 35 S] in the presence of a known agonist. One could therefore construct a HTS based 
on GTPy[ 35 S] binding, though this is not the preferred method. 

The G proteins required for functional expression of heterologous GPCRs can be 
native constituents of the host cell or can be introduced through well-known recombinant 
technology. The G proteins can be intact or chimeric. Often, a nearly universally 

25 competent G protein (e.g., G a i 6 ) is used to couple any given receptor to a detectable 
response pathway. G protein activation results in the stimulation or inhibition of other 
native proteins, events that can be linked to a measurable response. 

Examples of such biological responses include, but are not limited to, the 
following: the ability to survive in the absence of a limiting nutrient in specifically 

30 engineered yeast cells (Pausch, Trends in Biotechnology, 1997, 15, 487-494); changes in 
intracellular Ca 2+ concentration as measured by fluorescent dyes (Murphy, et al., Cur. 



DOCKET NO.: 00100.US1 



PATENT 



Opinion Drug Disc. Dev., 1998, 1, 192-199). Fluorescence changes can also be used to 
monitor ligand-induced changes in membrane potential or intracellular pH; an automated 
system suitable for HTS has been described for these purposes (Schroeder, et ah, J. 
Biomolecular Screening, 1996, 1, 75-80). Melanophores prepared from Xenopus laevis 

5 show a ligand-dependent change in pigment organization in response to heterologous 
GPCR activation; this response is adaptable to HTS formats (Jayawickreme et al, Cur. 
Opinion Biotechnology, 1997, 8, 629-634). Assays are also available for the measurement 
of common second messengers, including cAMP, phosphoinositides and arachidonic acid, 
but these are not generally preferred for HTS. 

10 Preferred methods of HTS employing these receptors include permanently 

transfected CHO cells, in which agonists and antagonists can be identified by the ability to 
specifically alter the binding of GTPy[ 35 S] in membranes prepared from these cells. In 
another embodiment of the invention, permanently transfected CHO cells could be used 
for the preparation of membranes which contain significant amounts of the recombinant 

15 receptor proteins; these membrane preparations would then be used in receptor binding 
assays, employing the radiolabeled ligand specific for the particular receptor. 
Alternatively, a functional assay, such as fluorescent monitoring of ligand-induced 
changes in internal Ca 2+ concentration or membrane potential in permanently transfected 
CHO cells containing each of these receptors individually or in combination would be 

20 preferred for HTS. Equally preferred would be an alternative type of mammalian cell, 
such as HEK-293 or COS cells, in similar formats. More preferred would be permanently 
transfected insect cell lines, such as Drosophila S2 cells. Even more preferred would be 
recombinant yeast cells expressing the Drosophila melanogaster receptors in HTS formats 
well known to those skilled in the art {e.g., Pausch, Trends in Biotechnology, 1997, 15, 

25 487-494). 

The invention contemplates a multitude of assays to screen and identify inhibitors 
of ligand binding to nGPCR-x receptors. In one example, the nGPCR-x receptor is 
immobilized and interaction with a binding partner is assessed in the presence and absence 
of a candidate modulator such as an inhibitor compound. In another example, interaction 
30 between the nGPCR-x receptor and its binding partner is assessed in a solution assay, both 
in the presence and absence of a candidate inhibitor compound. In either assay, an 
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inhibitor is identified as a compound that decreases binding between the nGPCR-x 
receptor and its binding partner. Following the identification of compounds which inhibit 
ligand binding to nGPCR-x receptors, such compounds may be further tested in other 
assays including, but not limited to, in vivo models, in order to confirm or quantitate their 

5 activity. Another contemplated assay involves a variation of the dihybrid assay wherein an 
inhibitor of protein/protein interactions is identified by detection of a positive signal in a 
transformed or transfected host cell, as described in PCT publication number WO 
95/20652, published August 3, 1995. 

Candidate modulators contemplated by the invention include compounds selected 

10 from libraries of either potential activators or potential inhibitors. There are a number of 
different libraries used for the identification of small molecule modulators, including: (1) 
chemical libraries, (2) natural product libraries, and (3) combinatorial libraries comprised 
of random peptides, oligonucleotides or organic molecules. Chemical libraries consist of 
random chemical structures, some of which are analogs of known compounds or analogs 

15 of compounds that have been identified as "hits" or "leads" in other drug discovery 
screens, some of which are derived from natural products, and some of which arise from 
non-directed synthetic organic chemistry. Natural product libraries are collections of 
microorganisms, animals, plants, or marine organisms which are used to create mixtures 
for screening by: (1) fermentation and extraction of broths from soil, plant or marine 

20 microorganisms or (2) extraction of plants or marine organisms. Natural product libraries 
include polyketides, non-ribosomal peptides, and variants (non-naturally occurring) 
thereof. For a review, see Science 282:63-68 (1998). Combinatorial libraries are 
composed of large numbers of peptides, oligonucleotides, or organic compounds as a 
mixture. These libraries are relatively easy to prepare by traditional automated synthesis 

25 methods, PCR, cloning, or proprietary synthetic methods. Of particular interest are non- 
peptide combinatorial libraries. Still other libraries of interest include peptide, protein, 
peptidomimetic, multiparallel synthetic collection, recombinatorial, and polypeptide 
libraries. For a review of combinatorial chemistry and libraries created therefrom, see 
Myers, Curr. Opin. Biotechnol. 8:701-707 (1997). Identification of modulators through 

30 use of the various libraries described herein permits modification of the candidate "hit" (or 
"lead") to optimize the capacity of the "hit" to modulate activity. 
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Still other candidate inhibitors contemplated by the invention can be designed and 
include soluble forms of binding partners, as well as such binding partners as chimeric, or 
fusion, proteins. A "binding partner" as used herein broadly encompasses non-peptide 
modulators, as well as such peptide modulators as neuropeptides other than natural 
5 ligands, antibodies, antibody fragments, and modified compounds comprising antibody 
domains that are immunospecific for the expression product of the identified nGPCR-x 
gene. 

The polypeptides of the invention are employed as a research tool for 
identification, characterization and purification of interacting, regulatory proteins. 

10 Appropriate labels are incorporated into the polypeptides of the invention by various 
methods known in the art and the polypeptides are used to capture interacting molecules. 
For example, molecules are incubated with the labeled polypeptides, washed to remove 
unbound polypeptides, and the polypeptide complex is quantified. Data obtained using 
different concentrations of polypeptide are used to calculate values for the number, 

15 affinity, and association of polypeptide with the protein complex. 

Labeled polypeptides are also useful as reagents for the purification of molecules 
with which the polypeptide interacts including, but not limited to, inhibitors. In one 
embodiment of affinity purification, a polypeptide is covalently coupled to a 
chromatography column. Cells and their membranes are extracted, and various cellular 

20 subcomponents are passed over the column. Molecules bind to the column by virtue of 
their affinity to the polypeptide. The polypeptide-complex is recovered from the column, 
dissociated and the recovered molecule is subjected to protein sequencing. This amino 
acid sequence is then used to identify the captured molecule or to design degenerate 
oligonucleotides for cloning the corresponding gene from an appropriate cDNA library. 

25 Alternatively, compounds may be identified which exhibit similar properties to the 

ligand for the nGPCR-x of the invention, but which are smaller and exhibit a longer half 
time than the endogenous ligand in a human or animal body. When an organic compound 
is designed, a molecule according to the invention is used as a "lead" compound. The 
design of mimetics to known pharmaceutically active compounds is a well-known 

30 approach in the development of pharmaceuticals based on such "lead" compounds. 
Mimetic design, synthesis and testing are generally used to avoid randomly screening a 
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large number of molecules for a target property. Furthermore, structural data deriving 
from the analysis of the deduced amino acid sequences encoded by the DNAs of the 
present invention are useful to design new drugs, more specific and therefore with a higher 
pharmacological potency. 
5 Comparison of the protein sequence of the present invention with the sequences 

present in all the available databases showed a significant homology with the 
transmembrane portion of G protein coupled receptors. Accordingly, computer modeling 
can be used to develop a putative tertiary structure of the proteins of the invention based 
on the available information of the transmembrane domain of other proteins. Thus, novel 
10 ligands based on the predicted structure of nGPCR-x can be designed. 

In a particular embodiment, the novel molecules identified by the screening 
methods according to the invention are low molecular weight organic molecules, in which 
case a composition or pharmaceutical composition can be prepared thereof for oral intake, 
such as in tablets. The compositions, or pharmaceutical compositions, comprising the 
15 nucleic acid molecules, vectors, polypeptides, antibodies and compounds identified by the 
screening methods described herein, can be prepared for any route of administration 
including, but not limited to, oral, intravenous, cutaneous, subcutaneous, nasal, 
intramuscular or intraperitoneal. The nature of the carrier or other ingredients will depend 
on the specific route of administration and particular embodiment of the invention to be 
20 administered. Examples of techniques and protocols that are useful in this context are, 
inter alia, found in Remington's Pharmaceutical Sciences, 16 th edition, Osol, A (ed.), 
1980, which is incorporated herein by reference in its entirety. 

The dosage of these low molecular weight compounds will depend on the disease 
state or condition to be treated and other clinical factors such as weight and condition of 
25 the human or animal and the route of administration of the compound. For treating human 
or animals, between approximately 0.5 mg/kg of body weight to 500 mg/kg of body 
weight of the compound can be administered. Therapy is typically administered at lower 
dosages and is continued until the desired therapeutic outcome is observed. 

The present compounds and methods, including nucleic acid molecules, 
30 polypeptides, antibodies, compounds identified by the screening methods described 
herein, have a variety of pharmaceutical applications and may be used, for example, to 
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treat or prevent unregulated cellular growth, such as cancer cell and tumor growth. In a 
particular embodiment, the present molecules are used in gene therapy. For a review of 
gene therapy procedures, see e.g. Anderson, Science, 1992, 256, 808-813, which is 
incorporated herein by reference in its entirety. 
5 The present invention also encompasses a method of agonizing (stimulating) or 

antagonizing a nGPCR-x natural binding partner associated activity in a mammal 
comprising administering to said mammal an agonist or antagonist to one of the above 
disclosed polypeptides in an amount sufficient to effect said agonism or antagonism. One 
embodiment of the present invention, then, is a method of treating diseases in a mammal 

10 with an agonist or antagonist of the protein of the present invention comprises 
administering the agonist or antagonist to a mammal in an amount sufficient to agonize or 
antagonize nGPCR-x-associated functions. 

In an effort to discover novel treatments for diseases, biomedical researchers and 
chemists have designed, synthesized, and tested molecules that modulate the function of G 

15 protein coupled receptors. Some small organic molecules form a class of compounds that 
modulate the function of G protein coupled receptors. 

Exemplary diseases and conditions amenable to treatment based on the present 
invention include, but are not limited to, thyroid disorders (e.g., thyreotoxicosis, 
myxoedema); renal failure; inflammatory conditions (e.g., Crohn's disease); diseases 

20 related to cell differentiation and homeostasis; rheumatoid arthritis; autoimmune disorders; 
movement disorders; CNS disorders (e.g., pain including migraine; stroke; psychotic and 
neurological disorders, including anxiety, mental disorder, manic depression, anxiety, 
generalized anxiety disorder, post-traumatic-stress disorder, depression, bipolar disorder, 
delirium, dementia, severe mental retardation; dyskinesias, such as Huntington's disease 

25 or Tourette's Syndrome; attention disorders including ADD and ADHD, and degenerative 
disorders such as Parkinson's, Alzheimer's; movement disorders, including ataxias, 
supranuclear palsy, etc.); infections, such as viral infections caused by HIV-1 or HIV-2; 
metabolic and cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired 
glucose tolerance, dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, 

30 myocardial infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and 
cancers (e.g., different cancers such as breast, colon, lung, etc., and hyperproliferative 
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disorders such as psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g., 
male/female hormonal replacement, polycystic ovarian syndrome, alopecia, etc.); sexual 
dysfunction, among others. 

Methods of determining the dosages of compounds to be administered to a patient 
and modes of administering compounds to an organism are disclosed in U.S. Application 
Serial No. 08/702,282, filed August 23, 1996 and International patent publication number 
WO 96/22976, published August 1 1996, both of which are incorporated herein by 
reference in their entirety, including any drawings, figures or tables. Those skilled in the 
art will appreciate that such descriptions are applicable to the present invention and can be 
easily adapted to it. 

The proper dosage depends on various factors such as the type of disease being 
treated, the particular composition being used and the size and physiological condition of 
the patient. Therapeutically effective doses for the compounds described herein can be 
estimated initially from cell culture and animal models. For example, a dose can be 
formulated in animal models to achieve a circulating concentration range that initially 
takes into account the IC 50 as determined in cell culture assays. The animal model data 
can be used to more accurately determine useful doses in humans. 

Plasma half-life and biodistribution of the drug and metabolites in the plasma, 
tumors and major organs can also be determined to facilitate the selection of drugs most 
appropriate to inhibit a disorder. Such measurements can be carried out. For example, 
HPLC analysis can be performed on the plasma of animals treated with the drug and the 
location of radiolabeled compounds can be determined using detection methods such as X- 
ray, CAT scan and MRI. Compounds that show potent inhibitory activity in the screening 
assays, but have poor pharmacokinetic characteristics, can be optimized by altering the 
chemical structure and retesting. In this regard, compounds displaying good 
pharmacokinetic characteristics can be used as a model. 

Toxicity studies can also be carried out by measuring the blood cell composition. 
For example, toxicity studies can be carried out in a suitable animal model as follows: 1) 
the compound is administered to mice (an untreated control mouse should also be used); 
2) blood samples are periodically obtained via the tail vein from one mouse in each 
treatment group; and 3) the samples are analyzed for red and white blood cell counts, 
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blood cell composition and the percent of lymphocytes versus polymorphonuclear cells. A 
comparison of results for each dosing regime with the controls indicates if toxicity is 
present. 

At the termination of each toxicity study, further studies can be carried out by 
5 sacrificing the animals (preferably, in accordance with the American Veterinary Medical 
Association guidelines Report of the American Veterinary Medical Assoc. Panel on 
Euthanasia, Journal of American Veterinary Medical Assoc., 202:229-249, 1993). 
Representative animals from each treatment group can then be examined by gross 
necropsy for immediate evidence of metastasis, unusual illness or toxicity. Gross 

10 abnormalities in tissue are noted and tissues are examined histologically. Compounds 
causing a reduction in body weight or blood components are less preferred, as are 
compounds having an adverse effect on major organs. In general, the greater the adverse 
effect the less preferred the compound. 

For the treatment of many diseases, the expected daily dose of a hydrophobic 

15 pharmaceutical agent is between 1 to 500 mg/day, preferably 1 to 250 mg/day, and most 
preferably 1 to 50 mg/day. Drugs can be delivered less frequently provided plasma levels 
of the active moiety are sufficient to maintain therapeutic effectiveness. Plasma levels 
should reflect the potency of the drug. Generally, the more potent the compound the lower 
the plasma levels necessary to achieve efficacy. 

20 As discussed above, it is well known that GPCRs are expressed in many different 

tissues and regions, including in the brain. nGPCR-x mRNA transcripts may found in 
many other tissues, including, but not limited to peripheral blood lymphocytes, pancreas, 
ovary, uterus, testis, salivary gland, kidney, adrenal gland, liver, bone marrow, prostate, 
fetal liver, colon, muscle, and fetal brain, and may be found in many other tissues. Within 

25 the brain, nGPCR-x mRNA transcripts may be found in many tissues, including, but not 
limited to, frontal lobe, hypothalamus, pons, cerebellum, caudate nucleus, and medulla. 

Sequences selected from the group consisting of SEQ ID NO:l to SEQ ID NO:134 
will, as detailed above, enable screening the endogenous 
neurotransmitters/hormones/ligands which activate, agonize, or antagonize nGPCR-x and 

30 for compounds with potential utility in treating disorders including, but not limited to, 
thyroid disorders (e.g., thyreotoxicosis, myxoedema); renal failure; inflammatory 
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conditions (e.g., Crohn's disease); diseases related to cell differentiation and homeostasis; 
rheumatoid arthritis; autoimmune disorders; movement disorders; CNS disorders (e.g., 
pain including schizophrenia, migraine; stroke; psychotic and neurological disorders, 
including anxiety, mental disorder, manic depression, anxiety, generalized anxiety 

5 disorder, post-traumatic-stress disorder, depression, bipolar disorder, delirium, dementia, 
severe mental retardation; dyskinesias, such as Huntington's disease or Tourette's 
Syndrome; attention disorders including ADD and ADHD, and degenerative disorders 
such as Parkinson's, Alzheimer's; movement disorders, including ataxias, supranuclear 
palsy, etc.); infections, such as viral infections caused by HIV-1 or HIV-2; metabolic and 

10 cardiovascular diseases and disorders (e.g., type 2 diabetes, impaired glucose tolerance, 
dyslipidemia, obesity, anorexia, hypotension, hypertension, thrombosis, myocardial 
infarction, cardiomyopathies, atherosclerosis, etc.); proliferative diseases and cancers 
(e.g., different cancers such as breast, colon, lung, etc., and hyperproliferative disorders 
such as psoriasis, prostate hyperplasia, etc.); hormonal disorders (e.g., male/female 

15 hormonal replacement, polycystic ovarian syndrome, alopecia, etc.); sexual dysfunction, 
among others. 

For example, nGPCR-x may be useful in the treatment of respiratory ailments such 
as asthma, where T cells are implicated by the disease. Contraction of airway smooth 
muscle is stimulated by thrombin. Cicala et al (1999) Br J Pharmacol 126:478-484. 

20 Additionally, in bronchiolitis obliterans, it has been noted that activation of thrombin 
receptors may be deleterious. Hauck et al. (1999) Am J Physiol 277:L22-L29. 
Furthermore, mast cells have also been shown to have thrombin receptors. Cirino et al 
(1996) J Exp Med 183:821-827. nGPCR-x may also be useful in remodeling of airway 
structures in chronic pulmonary inflammation via stimulation of fibroblast procollagen 

25 synthesis. See, e.g., Chambers et al. (1998) Biochem J 333:121-127; Trejo et al. (1996) J 
Biol Chem 271:21536-21541. 

In another example, increased release of sCD40L and expression of CD40L by T 
cells after activation of thrombin receptors suggests that nGPCR-x may be useful in the 
treatment of unstable angina due to the role of T cells and inflammation. See Aukrust et 

30 al. (1999) Circulation 100:614-620. 
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A farther example is the treatment of inflammatory diseases, such as psoriasis, 
inflammatory bowel disease, multiple sclerosis, rheumatoid arthritis, and thyroiditis. Due 
to the tissue expression profile of nGPCR-x, inhibition of thrombin receptors may be 
beneficial for these diseases. See, e.g., Morris et al. (1996) Ann Rheum Dis 55:841-843. 

5 In addition to T cells, NK cells and monocytes are also critical cell types which contribute 
to the pathogenesis of these diseases. See, e.g., Naldini & Carney (1996) Cell Immunol 
172:35-42; Hoffman & Cooper (1995) Blood Cells Mol Dis 21:156-167; Colotta et al. 
(1994) Am J Pathol 144:975-985. 

Expression of nGPCR-x in bone marrow and spleen may suggest that it may play a 

10 role in the proliferation of hematopoietic progenitor cells. See DiCuccio et al. (1996) Exp 
Hematol 24:914-918. 

As another example, nGPCR-x may be useful in the treatment of acute and/or 
traumatic brain injury. Astrocytes have been demonstrated to express thrombin receptors. 
Activation of thrombin receptors may be involved in astrogliosis following brain injury. 

15 Therefore, inhibition of receptor activity may be beneficial for limiting 
neuroinflammation. Scar formation mediated by astrocytes may also be limited by 
inhibiting thrombin receptors. See, e.g, Pindon et al. (1998) Eur J Biochem 255:766-774; 
Ubl & Reiser. (1997) Glia 21:361-369; Grabham & Cunningham (1995) J Neurochem 
64:583-591. 

20 nGPCR-x receptor activation may mediate neuronal and astrocyte apoptosis and 

prevention of neurite outgrowth. Inhibition would be beneficial in both chronic and acute 
brain injury. See, e.g., Donovan et al. (1997) J Neurosci 17:5316-5326; Turgeon et al 
(1998) J Neurosci 18:6882-6891; Smifh-Swintosky et al. (1997) J Neurochem 69:1890- 
1896; Gill et al. (1998) Brain Res 797:321-327; Suidan et al. (1996) Semin Thromb 

25 Hemost 22:125-133. 

The attached Sequence Listing contains the sequences of the polynucleotides and 
polypeptides of the invention and is incorporated herein by reference in its entirety. As 
described above and in Example 5 below, the gene encoding nGPCR-74 (nucleic acid 
sequence SEQ ID NO: 134, amino acid sequence SEQ ID NO:268) has been detected in 

30 brain tissue indicating that this nGPCR protein is a neuroreceptor. The identification of 
modulators such as agonists and antagonists is therefore useful for the identification of 
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compounds useful to treat neurological diseases and disorders. Such neurological diseases 
and disorders, including but are not limited to, schizophrenia, affective disorders, 
ADHD/ADD (i.e., Attention Deficit-Hyperactivity Disorder/ Attention Deficit Disorder), 
and neural disorders such as Alzheimer's disease, Parkinson's disease, migraine, and 

5 senile dementia as well as depression, anxiety, bipolar disease, epilepsy, neuritis, 
neurasthenia, neuropathy, neuroses, and the like. 
Methods of Screening Human Subjects 

Thus in yet another embodiment, the invention provides genetic screening 
procedures that entail analyzing a person's genome ~ in particular their alleles for the 

10 nGPCR-x of the invention - to determine whether the individual possesses a genetic 
characteristic found in other individuals that are considered to be afflicted with, or at risk 
for, developing a mental disorder or disease of the brain that is suspected of having a 
hereditary component. For example, in one embodiment, the invention provides a method 
for determining a potential for developing a disorder affecting the brain in a human subject 

15 comprising the steps of analyzing the coding sequence of one or more nGPCR-x genes 
from the human subject; and determining development potential for the disorder in said 
human subject from the analyzing step. 

More particularly, the invention provides a method of screening a human subject to 
diagnose a disorder affecting the brain or genetic predisposition therefor, comprising the 

20 steps of: (a) assaying nucleic acid of a human subject to determine a presence or an 
absence of a mutation altering the amino acid sequence, expression, or biological activity 
of at least one seven transmembrane receptor that is expressed in the brain, wherein the 
seven transmembrane receptor comprises an amino acid sequence selected from the group 
consisting of SEQ ID NO:l to SEQ ID NO: 134, or an allelic variant thereof, and wherein 

25 the nucleic acid corresponds to the gene encoding the seven transmembrane receptor; and 
(b) diagnosing the disorder or predisposition from the presence or absence of said 
mutation, wherein the presence of a mutation altering the amino acid sequence, 
expression, or biological activity of allele in the nucleic acid correlates with an increased 
risk of developing the disorder. 

30 By "human subject" is meant any human being, human embryo, or human fetus. It 

will be apparent that methods of the present invention will be of particular interest to 
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individuals that have themselves been diagnosed with a disorder affecting the brain or 
have relatives that have been diagnosed with a disorder affecting the brain. 

By "screening for an increased risk" is meant determination of whether a genetic 
variation exists in the human subject that correlates with a greater likelihood of developing 
5 a disorder affecting the brain than exists for the human population as a whole, or for a 
relevant racial or ethnic human sub-population to which the individual belongs. Both 
positive and negative determinations (i.e., determinations that a genetic predisposition 
marker is present or is absent) are intended to fall within the scope of screening methods 
of the invention. In preferred embodiments, the presence of a mutation altering the 

10 sequence or expression of at least one nGPCR-x seven transmembrane receptor allele in 
the nucleic acid is correlated with an increased risk of developing mental disorder, 
whereas the absence of such a mutation is reported as a negative determination. 

The "assaying" step of the invention may involve any techniques available for 
analyzing nucleic acid to determine its characteristics, including but not limited to well- 

15 known techniques such as single-strand conformation polymorphism analysis (SSCP) 
[Orita et al, Proc Natl. Acad. Set USA, 86: 2766-2770 (1989)]; heteroduplex analysis 
[White et al, Genomics, 12: 301-306 (1992)]; denaturing gradient gel electrophoresis 
analysis [Fischer et al, Proc. Natl Acad. Set USA, 80: 1579-1583 (1983); and Riesner et 
al, Electrophoresis, 10: 377-389 (1989)]; DNA sequencing; RNase cleavage [Myers et 

20 al, Science, 230: 1242-1246 (1985)]; chemical cleavage of mismatch techniques [Rowley 
et al, Genomics, 30: 574-582 (1995); and Roberts et al, Nucl. Acids Res., 25: 3377-3378 
(1997)]; restriction fragment length polymorphism analysis; single nucleotide primer 
extension analysis [Shumaker et al, Hum. Mutat., 7: 346-354 (1996); and Pastinen et al, 
Genome Res., 7: 606-614 (1997)]; 5' nuclease assays [Pease et al, Proc. Natl. Acad. Sci. 

25 USA, 97:5022-5026 (1994)]; DNA Microchip analysis [Ramsay, G., Nature 
Biotechnology, 16: 40-48 (1999); and Chee et al, U.S. Patent No. 5,837,832]; and ligase 
chain reaction [Whiteley et al, U.S. Patent No. 5,521,065]. [See generally, Schafer and 
Hawkins, Nature Biotechnology, 16: 33-39 (1998).] All of the foregoing documents are 
hereby incorporated by reference in their entirety. 

30 Thus, in one preferred embodiment involving screening nGPCR-x sequences, for 

example, the assaying step comprises at least one procedure selected from the group 
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consisting of: (a) determining a nucleotide sequence of at least one codon of at least one 
nGPCR-x allele of the human subject; (b) performing a hybridization assay to determine 
whether nucleic acid from the human subject has a nucleotide sequence identical to or 
different from one or more reference sequences; (c) performing a polynucleotide migration 
5 assay to determine whether nucleic acid from the human subject has a nucleotide sequence 
identical to or different from one or more reference sequences; and (d) performing a 
restriction endonuclease digestion to determine whether nucleic acid from the human 
subject has a nucleotide sequence identical to or different from one or more reference 
sequences. 

10 In a highly preferred embodiment, the assaying involves sequencing of nucleic 

acid to determine nucleotide sequence thereof, using any available sequencing technique. 
[See, e.g., Sanger et al, Proc. Natl. Acad. Sci. (USA), 74: 5463-5467 (1977) (dideoxy 
chain termination method); Mirzabekov, TIBTECH, 12: 27-32 (1994) (sequencing by 
hybridization); Drmanac et al, Nature Biotechnology, 16: 54-58 (1998); U.S. Patent No. 

15 5,202,231; and Science, 260: 1649-1652 (1993) (sequencing by hybridization); 
Kieleczawa et al., Science, 258: 1787-1791 (1992) (sequencing by primer walking); 
(Douglas et al, Biotechniques, 14: 824-828 (1993) (Direct sequencing of PCR products); 
and Akane et al, Biotechniques 16: 238-241 (1994); Maxam and Gilbert, Meth. Enzymol, 
65: 499-560 (1977) (chemical termination sequencing), all incorporated herein by 

20 reference.] The analysis may entail sequencing of the entire nGPCR gene genomic DNA 
sequence, or portions thereof; or sequencing of the entire seven transmembrane receptor 
coding sequence or portions thereof. In some circumstances, the analysis may involve a 
determination of whether an individual possesses a particular allelic variant, in which case 
sequencing of only a small portion of nucleic acid - enough to determine the sequence of 

25 a particular codon characterizing the allelic variant - is sufficient. This approach is 
appropriate, for example, when assaying to determine whether one family member 
inherited the same allelic variant that has been previously characterized for another family 
member, or, more generally, whether a person's genome contains an allelic variant that has 
been previously characterized and correlated with a mental disorder having a heritable 

30 component. 
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In another highly preferred embodiment, the assaying step comprises performing a 
hybridization assay to determine whether nucleic acid from the human subject has a 
nucleotide sequence identical to or different from one or more reference sequences. In a 
preferred embodiment, the hybridization involves a determination of whether nucleic acid 
derived from the human subject will hybridize with one or more oligonucleotides, wherein 
the oligonucleotides have nucleotide sequences that correspond identically to a portion of 
the nGPCR-x gene sequence taught herein, or that correspond identically except for one 
mismatch. The hybridization conditions are selected to differentiate between perfect 
sequence complementarity and imperfect matches differing by one or more bases. Such 
hybridization experiments thereby can provide single nucleotide polymorphism sequence 
information about the nucleic acid from the human subject, by virtue of knowing the 
sequences of the oligonucleotides used in the experiments. 

Several of the techniques outlined above involve an analysis wherein one performs 
a polynucleotide migration assay, e.g., on a polyacrylamide electrophoresis gel (or m a 
capillary electrophoresis system), under denaturing or non-denaturing conditions. Nucleic 
acid derived from the human subject is subjected to gel electrophoresis, usually adjacent to 
(or co-loaded with) one or more reference nucleic acids, such as reference GPCR-x 
encoding sequences having a coding sequence identical to all or a portion of SEQ ID 
NOS: 1 to 134 (or identical except for one known polymorphism). The nucleic acid from 
the human subject and the reference sequence(s) are subjected to similar chemical or 
enzymatic treatments and then electrophoresed under conditions whereby the 
polynucleotides will show a differential migration pattern, unless they contain identical 
sequences. [See generally Ausubel et al. (eds.), Current Protocols in Molecular Biology, 
New York: John Wiley & Sons, Inc. (1987-1999); and Sambrook et al, (eds.), Molecular 
Cloning, A Laboratory Manual, Cold Spring Harbor, New York: Cold Spring Harbor 
Laboratory Press (1989), both incorporated herein by reference in their entirety.] 

In the context of assaying, the term "nucleic acid of a human subject" is intended 
to include nucleic acid obtained directly from the human subject {e.g., DNA or RNA 
obtained from a biological sample such as a blood, tissue, or other cell or fluid sample); 
and also nucleic acid derived from nucleic acid obtained directly from the human subject. 
By way of non-limiting examples, well known procedures exist for creating cDNA that is 
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complementary to RNA derived from a biological sample from a human subject, and for 
amplifying (e.g., via polymerase chain reaction (PCR)) DNA or RNA derived from a 
biological sample obtained from a human subject. Any such derived polynucleotide which 
retains relevant nucleotide sequence information of the human subject's own DNA/RNA 

5 is intended to fall within the definition of "nucleic acid of a human subject" for the 
purposes of the present invention. 

In the context of assaying, the term "mutation" includes addition, deletion, and/or 
substitution of one or more nucleotides in the GPCR gene sequence (e.g., as compared to 
the seven transmembrane receptor-encoding sequences set forth of SEQ ED NO:l to SEQ 

10 ID NO: 134, and other polymorphisms that occur in introns (where introns exist) and that 
are identifiable via sequencing, restriction fragment length polymorphism, or other 
techniques. The various activity examples provided herein permit determination of 
whether a mutation modulates activity of the relevant receptor in the presence or absence 
of various test substances. 

15 In a related embodiment, the invention provides methods of screening a person's 

genotype with respect to the nGPCR-x of the invention, and correlating such genotypes 
with diagnoses for disease or with predisposition for disease (for genetic counseling). For 
example, the invention provides a method of screening for an nGPCR-x hereditary mental 
disorder genotype in a human patient, comprising the steps of: (a) providing a biological 

20 sample comprising nucleic acid from the patient, the nucleic acid including sequences 
corresponding to said patient's nGPCR-x alleles; (b) analyzing the nucleic acid for the 
presence of a mutation or mutations; (c) determining a nGPCR-x genotype from the 
analyzing step; and (d) correlating the presence of a mutation in an nGPCR-x allele with a 
hereditary mental disorder genotype. In a preferred embodiment, the biological sample is 

25 a cell sample containing human cells that contain genomic DNA of the human subject. 
The analyzing can be performed analogously to the assaying described in preceding 
paragraphs. For example, the analyzing comprises sequencing a portion of the nucleic 
acid (e.g., DNA or RNA), the portion comprising at least one codon of the nGPCR-x 
alleles. 

30 Although more time consuming and expensive than methods involving nucleic 

acid analysis, the invention also may be practiced by assaying one or more proteins of a 
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human subject to determine the presence or absence of an amino acid sequence variation 
in GPCR protein from the human subject. Such protein analyses may be performed, e.g., 
by fragmenting GPCR protein via chemical or enzymatic methods and sequencing the 
resultant peptides; or by Western analyses using an antibody having specificity for a 

5 particular allelic variant of the GPCR. 

The invention also provides materials that are useful for performing methods of the 
invention. For example, the present invention provides oligonucleotides useful as probes 
in the many analyzing techniques described above. In general, such oligonucleotide 
probes comprise 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 

10 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, or 
50 nucleotides that have a sequence that is identical, or exactly complementary, to a 
portion of a human GPCR gene sequence taught herein (or allelic variant thereof), or that 
is identical or exactly complementary except for one nucleotide substitution. In a 
preferred embodiment, the oligonucleotides have a sequence that corresponds in the 

15 foregoing manner to a human GPCR coding sequence taught herein, and in particular, the 
coding sequences set forth in SEQ ID NO:l to SEQ ID NO: 134. In one variation, an 
oligonucleotide probe of the invention is purified and isolated. In another variation, the 
oligonucleotide probe is labeled, e.g., with a radioisotope, chromophore, or fluorophore. 
In yet another variation, the probe is covalently attached to a solid support. [See generally 

20 Ausubel et al. and Sambrook et al. , supra.'] 

In a related embodiment, the invention provides kits comprising reagents that are 
useful for practicing methods of the invention. For example, the invention provides a kit 
for screening a human subject to diagnose a mental disorder or a genetic predisposition 
therefor, comprising, in association: (a) an oligonucleotide useful as a probe for 

25 identifying polymorphisms in a human nGPCR-x seven transmembrane receptor gene, the 
oligonucleotide comprising 6-50 nucleotides that have a sequence that is identical or 
exactly complementary to a portion of a human nGPCR-x gene sequence or nGPCR-x 
coding sequence, except for one sequence difference selected from the group consisting of 
a nucleotide addition, a nucleotide deletion, or nucleotide substitution; and (b) a media 

30 packaged with the oligonucleotide containing information identifying polymorphisms 
identifiable with the probe that correlate with mental disorder or a genetic predisposition 
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therefor. Exemplary information-containing media include printed paper package inserts 
or packaging labels; and magnetic and optical storage media that are readable by 
computers or machines used by practitioners who perform genetic screening and 
counseling services. The practitioner uses the information provided in the media to 

5 correlate the results of the analysis with the oligonucleotide with a diagnosis. In a 
preferred variation, the oligonucleotide is labeled. 

In still another embodiment, the invention provides methods of identifying those 
allelic variants of GPCRs of the invention that correlate with mental disorders. For 
example, the invention provides a method of identifying a seven transmembrane allelic 

10 variant that correlates with a mental disorder, comprising steps of: (a) providing a 
biological sample comprising nucleic acid from a human patient diagnosed with a mental 
disorder, or from the patient's genetic progenitors or progeny; (b) analyzing the nucleic 
acid for the presence of a mutation or mutations in at least one seven transmembrane 
receptor that is expressed in the brain, wherein the at least one seven transmembrane 

15 receptor comprises an amino acid sequence selected from the group consisting of SEQ ID 
NO:l to SEQ ID NO: 134 or an allelic variant thereof, and wherein the nucleic acid 
includes sequence corresponding to the gene or genes encoding the at least one seven 
transmembrane receptor; (c) determining a genotype for the patient for the at least one 
seven transmembrane receptor from said analyzing step; and (d) identifying an allelic 

20 variant that correlates with the mental disorder from the determining step. To expedite 
this process, it may be desirable to perform linkage studies in the patients (and possibly 
their families) to correlate chromosomal markers with disease states. The chromosomal 
localization data provided herein facilitates identifying an involved nGPCR with a 
chromosomal marker. 

25 The foregoing method can be performed to correlate the nGPCR-x of the invention 

to a number of disorders having hereditary components that are causative or that 
predispose persons to the disorder. For example, in one preferred variation, the disorder is 
a mental disorder. 

Also contemplated as part of the invention are polynucleotides that comprise the 
30 allelic variant sequences identified by such methods, and polypeptides encoded by the 
allelic variant sequences, and oligonucleotide and oligopeptide fragments thereof that 
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embody the mutations that have been identified. Such materials are useful in in vitro cell- 
free and cell-based assays for identifying lead compounds and therapeutics for treatment 
of the disorders. For example, the variants are used in activity assays, binding assays, and 
assays to screen for activity modulators described herein. In one preferred embodiment, 

5 the invention provides a purified and isolated polynucleotide comprising a nucleotide 
sequence encoding a nGPCR-x receptor allelic variant identified according to the methods 
described above; and an oligonucleotide that comprises the sequences that differentiate the 
allelic variant from the nGPCR-x sequences set forth in SEQ ID NO:l to SEQ ID NO: 134. 
The invention also provides a vector comprising the polynucleotide (preferably an 

10 expression vector); and a host cell transformed or transfected with the polynucleotide or 
vector. The invention also provides an isolated cell line that is expressing the allelic 
variant nGPCR-x polypeptide; purified cell membranes from such cells; purified 
polypeptide; and synthetic peptides that embody the allelic variation amino acid sequence. 
In one particular embodiment, the invention provides a purified polynucleotide comprising 

15 a nucleotide sequence encoding a nGPCR-x seven transmembrane receptor protein of a 
human that is affected with a mental disorder; wherein said polynucleotide hybridizes to 
the complement of a sequence selected from the group consisting of SEQ ID NO:l to SEQ 
ID NO: 134 under the following hybridization conditions: (a) hybridization for 16 hours at 
42°C in a hybridization solution comprising 50% formamide, 1% SDS, 1 M NaCl, 10% 

20 dextran sulfate and (b) washing 2 times for 30 minutes at 60 °C in a wash solution 
comprising O.lx SSC and 1% SDS; and wherein the polynucleotide encodes a nGPCR-x 
amino acid sequence that differs from a sequence selected from the group consisting of 
SEQ ID NO: 135 to SEQ ID NO:268, by at least one residue. 

An exemplary assay for using the allelic variants is a method for identifying a 

25 modulator of nGPCR-x biological activity, comprising the steps of: (a) contacting a cell 
expressing the allelic variant in the presence and in the absence of a putative modulator 
compound; (b) measuring nGPCR-x biological activity in the cell; and (c) identifying a 
putative modulator compound in view of decreased or increased nGPCR-x biological 
activity in the presence versus absence of the putative modulator. 

30 Additional features of the invention will be apparent from the following Examples. 

Examples 1, 2, and portions of Examples 3 and 5 are actual, while the remaining 
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Examples are prophetic. Additional features and variations of the invention will be 
apparent to those skilled in the art from the entirety of this application, including the 
detailed description, and all such features are intended as aspects of the invention. 
Likewise, features of the invention described herein can be re-combined into additional 
5 embodiments that also are intended as aspects of the invention, irrespective of whether the 
combination of features is specifically mentioned above as an aspect or embodiment of the 
invention. Also, only such limitations which are described herein as critical to the 
invention should be viewed as such; variations of the invention lacking limitations which 
have not been described herein as critical are intended as aspects of the invention. 

10 

EXAMPLES 

EXAMPLE 1: IDENTIFICATION OF nGPCR-X 

A. Database search 

The Celera database was searched using known GPCR receptors as query 

15 sequences to find patterns suggestive of novel G protein-coupled receptors. Positive hits 
were further analyzed with the GCG program BLAST to determine which ones were the 
most likely candidates to encode G protein-coupled receptors, using the standard (default) 
alignment produced by BLAST as a guide. 

Briefly, the BLAST algorithm, which stands for Basic Local Alignment Search 

20 Tool is suitable for determining sequence similarity (Altschul et al., J. Mol. Biol., 1990, 
215, 403-410, which is incorporated herein by reference in its entirety). Software for 
performing BLAST analyses is publicly available through the National Center for 
Biotechnology Information (http://www.ncbi.nlm.nih.gov/). This algorithm involves first 
identifying high scoring sequence pair (HSPs) by identifying short words of length W in 

25 the query sequence that either match or satisfy some positive-valued threshold score T 
when aligned with a word of the same length in a database sequence. T is referred to as 
the neighborhood word score threshold (Altschul et al., supra). These initial 
neighborhood word hits act as seeds for initiating searches to find HSPs containing them. 
The word hits are extended in both directions along each sequence for as far as the 

30 cumulative alignment score can be increased. Extension for the word hits in each 
direction are halted when: 1) the cumulative alignment score falls off by the quantity X 
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from its maximum achieved value; 2) the cumulative score goes to zero or below, due to 
the accumulation of one or more negative-scoring residue alignments; or 3) the end of 
either sequence is reached. The Blast algorithm parameters W, T and X determine the 
sensitivity and speed of the alignment. The Blast program uses as defaults a word length 
5 (W) of 11, the BLOSUM62 scoring matrix (see Henikoff et al., Proc. Natl. Acad. Sci. 
USA, 1992, 89, 10915-10919, which is incorporated herein by reference in its entirety) 
alignments (B) of 50, expectation (E) of 10, M=5, N=4, and a comparison of both strands. 

The BLAST algorithm (Karlin et al, Proc. Natl. Acad. Sci. USA, 1993, 90, 5873- 
5787, which is incorporated herein by reference in its entirety) and Gapped BLAST 

10 perform a statistical analysis of the similarity between two sequences. One measure of 
similarity provided by the BLAST algorithm is the smallest sum probability (P(N)), which 
provides an indication of the probability by which a match between two nucleotide or 
amino acid sequences would occur by chance. For example, a nucleic acid is considered 
similar to a GPCR gene or cDNA if the smallest sum probability in comparison of the test 

15 nucleic acid to a GPCR nucleic acid is less than about 1, preferably less than about 0.1, 
more preferably less than about 0.01, and most preferably less than about 0.001. 

Homology searches are performed with the program BLAST version 2.08. A 
collection of 340 query amino acid sequences derived from GPCRs was used to search the 
genomic DNA sequence using TBLASTN and alignments with an E-value lower than 0.01 

20 were collected from each BLAST search. The amino acid sequences have been edited to 
remove regions in the sequence that produce non-significant alignments with proteins that 
are not related to GPCRs. 

Multiple query sequences may have a significant alignment to the same genomic 
region, although each alignment may not cover exactly the same DNA region. A 

25 procedure is used to determine the region of maximum common overlap between the 
alignments from several query sequences. This region is called the consensus DNA 
region. The procedure for determining this consensus involves the automatic parsing of 
the BLAST output files using the program MSPcrunch to produce a tabular report. From 
this tabular report the start and end of each alignment in the genomic DNA is extracted. 

30 This information is used by a PERL script to derive the maximum common overlap. 
These regions are reported in the form of a unique sequence identifier, a start and the end 
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position in the sequence. The sequences defined by these regions were extracted from the 
original genomic sequence file using the program fetchdb. 

The consensus regions are assembled into a non-redundant set by using the 
program phrap. After assembly with phrap a set of contigs and singletons were defined as 
5 candidate DNA regions coding for nGPCRs. These sequences were then submitted for 
further sequence analysis. 

Further sequence analysis involves the removal of sequences previously isolated 
and removal of sequences that are related to olfactory GPCR's. 

10 nGPRCR-x cDNAs were sequenced directly using an ABI377 fluorescence-based 

sequencer (Perkin-Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) and 
the ABI PRISM™ Ready Dye-Deoxy Terminator kit with Taq FS™ polymerase. Each 
ABI cycle sequencing reaction contained about 0.5 ug of plasmid DNA. 
Cycle-sequencing was performed using an initial denaturation at 98°C for 1 minute, 

15 followed by 50 cycles using the following parameters: 98°C for 30 seconds, annealing at 
50°C for 30 seconds, and extension at 60°C for 4 minutes. Temperature cycles and times 
were controlled by a Perkin-Elmer 9600 thermocycler. Extension products were purified 
using Centriflex™ gel filtration cartridges (Advanced Genetic Technologies Corp., 
Gaithersburg, MD). Each reaction product was loaded by pipette onto the column, which 

20 is then centrifuged in a swinging bucket centrifuge (Sorvall model RT6000B tabletop 
centrifuge) at 1500 x g for 4 minutes at room temperature. Column-purified samples were 
dried under vacuum for about 40 minutes and then dissolved in 5ul of a DNA loading 
solution (83% deionized formamide, 8.3mM EDTA, and 1.6 mg/ml Blue Dextran). The 
samples were then heated to 90°C for three minutes and loaded into the gel sample wells 

25 for sequence analysis using the ABI377 sequencer. Sequence analysis was performed by 
importing ABI377 files into the Sequencer program (Gene Codes, Ann Arbor, MI). 
Generally, sequence reads of 700 bp were obtained. Potential sequencing errors were 
minimized by obtaining sequence information from both DNA strands and by 
re-sequencing difficult areas using primers annealing at different locations until all 

30 sequencing ambiguities were removed. 
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The following Table 5 contains the sequences of the polynucleotides and 
polypeptides of the invention. The transmembrane domains within the polypeptide 
sequence are identified by underlining. 



TABLE 5 

The following DNA sequence Seq-2356 <SEQ ID NO. 1> was identified in H. sapiens: 

GGAATTTAGTTGGGCAGAAGGGGAATAAAGTGAGGATGGTTAATGGGTACAAAAAATAGT 
TAGGAAAAAAATGAATAAGATCTAGTATTAGATAGCACAACAGGGTGATTGTAGTCAATA 

TAATTTAGTTGTACAATTTAAAATAACTAAAAGAATATAACTGGATTGTTTGTAACACAA 
ATGATAAACGCTTGAGGTAATGGATACGATATTTACCGTGATGTAATTATTACACATTGC 
ACGTCTGTATTCAAAATACCCCATCTAACTCATAAATATTTATATCTACTATCTACACAA 
AAAATTAAAAATTAAAAAAATTTTTGCATGATGATCTTAACTGAATTTTTCAATAATAAA 
ACATTGTCTGTTTTCATTAAGTTCAATTTAGCAATTTCAATTATGTTTAATTATTTTTGC 
ATCCTGAATAAAAAATCTTCTTATACTGCAAGATTTTGAAGGCAATCTAGACTTACTTCT 
AGAATTGTTATGTTCTACCTGTTATAATCAGGCTTACAATTCATGTCCAATTAATTTTCA 
TATGTAAAGTGAGTTATATTTTTCATGAAGTTGTTCAGTTTTTCAGCCCCACTTAAAAAA 
ATGTAGAATTGTTTCTTGCTCAGTTAAACTGACCTGCTTTTT 

The following amino acid sequence <SEQ ID NO. 135> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 1 : 

KKQVSLTEQETILHFFKWGKTEQLHEKYNSLYIKLIGHELALQVEHNNSRSKSRLPSKSCSIRRFFIQDAK 
IIKHNNCIELNENRQCFIIEKFSDHHAKIFLIFNFLCRIIFMSMGYFEYRRAMCNNYIRVNIVSITSSVYH 
LCYKQSSYILLVILNCTTKLYLQSPCCAIYILFIFFLTIFCTHPSSLYSPSAQLNS 



The following DNA sequence Seq-2357 SEQ ID NO. 2> was identified in H. sapiens: 

CAGGTGCAGCATCGTGTCCTCAGTGTCCTGCCCCCTGCTTCCACCCGGTGTCGACAGCTG 
CACGGTCCACCCCACGCCTGCCTTTCCATCGTTCCTCATCAGCCCTGTGATCTTTCCTGT 
GGCCCTGCTGTGCTGGTGCCCTGTGAGGTCCTGTGGACACAAGAGACTGCACGGGCCACA 
CCCCCAGCTGGGTGAGTCCTCTCCCTCCTGGGTACTCTGGACAGTAAAGAAAGATGGACA 
CGTGGGCTCCGTGGAGCATGAGGTAGTCCAGGACCTCGGCGGCCACAGGTCCTGCCTCCC 
TGCTTCTCGTGCCCTCCCTCCCTTTGGGTCTCTGCTCCACCTCGGTAAACGCTTCGTTCC 
CACCCCTCGAAGGGTAAATCGAGCTCCTTGGTGGTAAAGCACCCACTGCCCCTAGTCAGA 
GGGTCCCTCCTCTCTGATGTCATGGTGCCCTGGTCTGCCTGGTAGAATTTTAGCTGCTTT 
ATAACCTGGTCCTGAAATGAACCACTGGGAAGAAATAGGGTAAAATGAACACACAGCTGC 
CACACTGCATCCCAACCCTGTGTGACCCTATCACCGCAGACTTTTGTGGCAAGATGACAG 
CATCTCAGTTTGCTTGAGAAGCTTATTTTTGCCAAGGCTGTTACCACCAGGCAGGCACCA 

The following amino acid sequence <SEQ ID NO. 136> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 2: 

RCSIVSSVSCPLLPPGVDSCTVHPT PAFPSFLISPVIFPVALLCWCPVR SCGHKRLHGPHPQLGESSPSWV 
LWTVKKDGHVGSVEHEWQDLGGHRSCLPASRALPPFGSLLHLGKRFVPTPRRVNRAPWWSTHCPSEGPSS 
LMSWCPGLPGRI LAALPGPEMNHWEE I GNEHTAATLHPNPVPYHRRLLWQDDS I SVCLRSLFLPRLLP PGR 
H 



The following DNA sequence Seq-2358 <SEQ ID NO. 3> was identified in H. sapiens: 

CTATTATTTCTTAACATACTGCATTTTTCCGATTCTCTCTAAGTATCTGTTTCTGTAACT 
CCTATTGGACATTTACTTCTCTTTCACATTGTCTGCTTTATCTCTTAACTTTTGTGTTTT 
CTGTCTCTCACTGCTGTATTGTGAGTTATTACTTAGCTCTTCCAGTTAATTCTTTAAGCT 
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TTTTTTGTAATCTCTTTATCAGTTCATTGTGTTTATTATTTCAGTGACTAAATTTAATTG 
CTCAAAGTTTTATTTGGTCGTTTAAAATTTGCTTTTGTCTTCATAGTTATTTTGTCCTGT 
TCTCTTTATCTCTTTATTTATTTTTGATGCTTTCATCTGCTTATTATTTTTAAGATATTT 
ATTTCTTAGCCTCTTTGAGATATTCTATTATCTCTGGTCCTAGGATCATTAAATCTCCCA 
CTACGTCTGTAGACTC 

The following amino acid sequence <SEQ ID NO. 137> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 3: 

T I SHTAFFRFSLS I CFCNSYWTF TSLSHCLLYLLTFVFSVSHCCI VS YY LALPVNS LSFFCNLFI SSLCLL 
FQLNLI AQSFIWSFKICFCLHSYFVLiFSLSLYLFLiMLSSAYYFDIYFIjASIjRYSI I SGPRI IKSPTTSVD 

The following DNA sequence Seq-2359 <SEQ ID NO. 4> was identified in H. 
sapiens: 

ACTTCTGGGCCACGGAAAGCCCTACTGTCTAAATGCTTTTCAGGCCAATTTGAAGAAGTA 
ATTAGACTTACTGGAAGCTTCTGTGAATAATTCTGCAAGTACAATTATGGACTTCCCAGG 
AAATATTGCCTTCAATATAGAAAAGCTTGTCAGTTGATTCTGATGAGATATATGTAAAAT 
TTGAGATTTTGATATTAGAATGAGTAAAATGATGACATCACGATGTATTAAAGTTGGGGT 
TTATTTTTTGGAATTAATTGTCATCAGGTAAAAAGCCAGCTATAAGTCAAATAAAATATA 
ATCATGTTCTTCCGTCTTTAGCACTCATCTTTTCTTGTTCTAAATGTTGACAAATGACTG 
TAAATTTAACAAGCTTATAGATAATAATTGAAAAGTCTTCTAAGAACTGAAAATTGATAA 
ACACATGGCAATGGCAGGCTATTGCAGTGCAATTATAAGATGTTGTGTGGATGCCCCTGA 
AGTGCCTATAAATGAATGTGACTTCAGTACTACTGCCAAATGAGTCCAATATCCCACAAA 
TGAACTGAAAATAAAGTGCCTGGAATACTGTGTCTACAGTGTCACTGTAAAGTTACTGTC 
ATGCTGTATTACTGAAATGATTTGCTGGAAAGTAACATGGCACATATATGCACCAAGAGA 
I GTTAAATCTCATCTTATTCTATGAAAAATCATGTTAACCATTCATGA 

The following amino acid sequence <SEQ ID NO. 138> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO . 4: 

TTFWT.TFFTKDF.TLSWCIYVPCYFPANHFSNTAQLYSD TVDTVFQALYFQFICGILDSFG SSTEVTFIYRHF 
RGIHTTSYNCTAIACHCHVFINFQFLEDFSIIIYKLVKFTVICQHLEQEKMSAKDGRTLYFILIAGFLPDD 
NFQKINPNFNTSCHHFTHSNIKISNFTYISSESTDKLFYIEGNISWEVHNCTCRIIHRSFQVLLLQIGLKS 
ITVGLSVAQK 

The following DNA sequence Seq-2360 <SEQ ID NO. 5> was identified in H. sapiens: 

AACATTATTACTTTCTTTTATGAATATTCTTGGTCTTTCCAAAACAAAACAAGCTATTGG 
TTTAATAAATTATGGTATAATCAAATAATGAAACTCTATGCATTTGTTAAAGTAACTTTT 
CAAAAGAATATCTTGTAACATAGAATAACAGATCCTAGTGCATTACCCACTCTTTGGGCT 
TTATCGCTTTTCCACCATCATTATCTGCATCACTGCCTGCAGGTTTTCTACACGGCCAGG 
GTTGGTCTCTGCCTGCTCAATAGTCAAGTCAAAAGAGGCAGGAAATTAACACCCTCTGGA 
GGCAGCCTTTGAGGAATGATCCATGGGAGGTGGAGTATAAATACCTCAGCTCTGTTTCCT 
CTAGAGATATAACTAAGGAATGGGTTTTACATTGTTTCTCAGAGTTTCCTCAAGGTTTTA 
AACTTCAATCACCCACAGGGGGTAGTGGGCTTTATCATAGTATACATCCCTTTGTGGCTT 
CCCTTCCTTCTTGTCTCACTTCTCCATTCCAAACTAGGATTTATTTCTT 

The following amino acid sequence <SEQ ID NO. 139> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 5: 

NIITFFYEYSWSFQNKTSYWFNKLWYNQIMKLYAFVKVTFQKNILHRITDPSALPTLWALSLFHHHYLHHC 
LQVFYTARVGLCLLNSQVKRGRKLTPSGGSLGMI HGRWS INTSALFPLE I LRNGFYI VSQS FLKVLNFNH P 
QGWGFI IVYIPLWLPFLLVSLLHSKLGFIS 



The following DNA sequence Seq-2361 <SEQ ID NO. 6> was identified in H. sapiens: 
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AAGTATTCTTGTCACGGAAAGAAGAAAAGGGTTGGGTAGTTACAGGGGGACAACAATGCC 
AGAACTGGGGAGTGTGGACTGGGATACAAGAGAATGAGGGAGCTCAGGATGAGCAGAAGG 
GCGGGGAAGCAATATTCATTAAGCACCTTCTATGTGCCAGTCAATAGGCCAGGCTTCAAA 
TTATTACCTTGCTGAAATCTTCACAGCAGCCCTCTAATAGGTATTTATCCCTGATTCCAT 
ATCCATGCTCTGCTTCCCCTCCTATTACAATGGCTGAAGAATTCAAACCCCTTTCAAAGG 
CTAGCACTGTCATTTGTCCTCTAGATCCCATCCCCTCCATTTTTCTTTTTATTGAAACAT 
TCTCAATGGTATTCAAACATACTCTGCTCTCTCTTCTATTAAATAGGCAAATGCAACTCA 
TCAAGCTCTTTTTCTCCCTTGGCTACTGCCCCATTTCTCTACTTCCTTTCATGGCAGAAC 
TTCTCGAAAGAGTTTTTCACAATCACTTCATTTCCACACCTCTAACTGACTTTTGAACAC 
AACTAGAGGAGGAGTAGGAGGGGACACTCATTCCAAAGTGTCCAATTAAGCCCAATCCTT 
TAAAAGTATTATGTTGTCATGATGGCTGTTAAGAGCATGGTGAAAAGATATTAGAATAAG 
ATGTGGGGAATC ATGAC CGTGAGACAGA 

The following amino acid sequence <SEQ ID NO. 140> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 6: 

vft„srkf:ekgwvvtggooconwgvwtgiqenegaqdeqkgge aifikhllcasqarlqiitll kssqqpsn 
rylslipypcsasppitmaeefkplskastvi cpldpipsiflfietfsmvfkh tllslllnrqmqliklf_ 

FSLGYCPISLLPFMAELLER VFHNHFISTPLTDFTQLEEEEGTLIPKCPIKPNPLKVLCCHDGCEHGEKIL 
EDVGNHDRET 



The following DNA sequence Seq-2362 <SEQ ID NO. 7> was identified in H sapiens: 

AAAGAAAAAGAAAGAGTAGTGTAACAATTCCACTTCTGGATTAACATTGTAAGGAGACTG 
TGGACCTGTTACAGCAGAAAACAGATATAATAGGCAAAAATTATTTTTTAAAAAATCTCC 
AGAAATTGTTCTAAAAACATACAGCAGACTTTTAAAAAACTTGTCTGAGAAAATGTACTA 
AATCTCTGTAAGACAAACAAGAGTCTGTGGCACGTGAGCAATGTTTGCCTCACTCTAACC 
TCTCCCTCCCAGGTCACCTTCATAAAAGTTCAACTCTGGGAAGGTGTGCCCAAATTGAGA 
TTACCTGCCCCATTAATTTCCAATCAAAGGATACAGTATATCACCAGGAAGGTAGCCACC 
AGCATTTCTCAGCCCCTCTTACTCCAAGTTGCAGAGGATAAATTCCTGGTGAGTATGGCC 
AGGAGGCCACGTGGCCACCTGGCCACCACTAATAGATCAGAGGATTAATCTCACACATGG 
AAGGATGAGCATACTGGGCCCCTGATTGCCCTGACCCCAGCTTACTTATAGGATGGAAGT 
TTCACATCAGGA 

The following amino acid sequence <SEQ ID NO. 14 1> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 7: 

SCETSILVSWGQGNQGPSMLILPCVRLILSISGGQVATWPPGHTHQEFILCNLEEGLRNAGGYLPGDILYPL 
IGNWGRSQFGHTFPELNFYEGDLGGRGSEANIAHVPQTLVCLTEIYIFSDKFFKSLLYVFRTISGDFLKN 
NFCLLYLFSAVTGPQS PYNVNPEVELiLHYS FFFF 

The following DNA sequence Seq-2363 <SEQ ID NO. 8> was identified in H. sapiens: 

AGTTAACAAAAAAATACTACTTAACCTCTGCTAGAACATAATGTGATACATTTTTGACAC 
CTCTTAGCTTCTTTAGCTGAATTTCAGAAATGCAACCATTAGTATTAAGAAGCAGGTACT 
AAGGATTTTCCAAATCATTTTGTTATTCTTATCAATATTTCTAGTATTCTTTTAGATCCC 
TTCACTCACTTTCTCTATTGCTTTCCATTTCCTGAAGTTTTAAATAAAATTTCCCTTCTG 
TTTGTCTTGTAGGAAAAATCATCATGCTTACCACATAGAATGTGAGTTGTAGGAGAGACA 
CAATGGGAGACATCGGTTAAGGGACAAAAGACATTAACATTTTAGGTGATTGTGAGTTCA 
TAATTTTTCCAGAACACAAGCATTGCATGGCTACTCTAATATACTAGATTATTAAAATAG 
ATATATCTTTGCCCTACCTGATAAACACTATTTGTATAAGTGAATATATTTTTAATATTA 
ATCCAATATATTTCATAAGAAATATTTGATTTGCAAAGTAATCTGAGCATTACGATGATT 
CCCTATCTAAATACTGGCATGGTGAAAATGAGGACAAATCTACCCTTTCTCTAATGTAGT 
TACAGGCAAGCTATACTCATATAATAAACATAGAACGTACAATCAAAACCAATGCATGAG 
TGTAGGATGCAACTAAAGTCAAGA 
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The following amino acid sequence <SEQ ID NO. 142> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 8: 

SQKNTTPLLEHNVIHFHLLASLAE FQKCKFHYEAGTKDFPMH FVILINISSILLDPFTHFLYCF PFPEVLHKI 
SLLFVLEKSSCLPHRMWGETQWETSVKGQKTLTFVIVSSFFQNTSIAWLLYTRLLKIYLCPTTLFWNIFL 
ILIQYISEIFDLQSNLSITMIPYLNTGMVKMRTNLPFLCSYRQAILITNVQSKPMHECRMQLKSR 



The following DNA sequence Seq-2364 <SEQ ID NO. 9> was identified in H. sapiens: 

ATCATTTTGATAACCAGTCTGATCTGAGAAAATTAAACCATGTCATTCAAAACATGTCCT 
CCCCAAATTTAAGAAACATTAGGTCAATCTCCTGGTTAAATAATAGCTGTATGTTTTAGT 
AGATTTTGAAATATTATGTAATGATTTGAAATTATAAGCTTCTGGCCCACAACTTGACTG 
ACAAATACCTGTTTCATTATTTTTAACTAGCCTTTGTTGGACTACATATCTCCAAAGACA 
AAAGAAAGATAAAAGTTGAAATAATCCAACAGTTATCCTACACAAAAGTATGACAAAATT 
ACCGTTGCAGAAATTGAACTCATCAAGCCTGAACTTTTGACTTTGAACAATTACATGGAA 
GAGTGCCACCATGGTGAACTGTCAGACCTGTACAGCATCACAGCCAACTCTATACACAAA 
CAAGGGTGGGCTGTATTCTGACCATTATTGGAATAAATTATCCTGATTACCTAATGTCTC 
TTCACACCCACTAAATTATTTATTATTATTATATTTTTACACTGCCATCAAATTAAAGTT 
GCTAAAACACAACTTTGCTCATGTTCAAAATTTCTATAGTGTGCCTCAACAATCACTAAC 
TAATCCTCAGAATTAATTACCTACTAATTTGTTTTTGACAT 

The following amino acid sequence <SEQ ID NO. 143> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 9: 

SFPVSEKIKPCHSKHVLPKFKKHWLLVKLYVLVDFEILCNHLKLASGPQLDQIPVSLFLTSLCWTTYLQRQ 
KKDKSNNPTVILHKSMTKLPLQKLNSSSLNFLTITWKSATMVNCQTCTASQPTLYTNKGGLYSDHYWNKLSL 
PNVSSHPLNYLLLLYFYTAIKLKLLKHNFAHVQNFYSVPQQSLTNPQNLPTNLFLT 



The following DNA sequence Seq-2365 <SEQ ID NO. 10> was identified in H. sapiens: 

TCTAGAATCTATACATACTATGTCCAATCCCTGTTCCACAAGTAGTTATTTATATGTGCG 
AAGGTTCATACTCCTGATTTTCCTTTTGCTCCAGGGCAAAGAAAAGATACTGAAATACAA 
GGTGAGCTTATATCAGCCCAGTAGTAAGCCAGTGAGGGCTACCACAGTTTGGAAGAAGCA 
GGGTGAAACTTTTACATGAGATTGGGGGGAAAAACCATACTGAATAATAAAGGGTTTTAA 
CTGAGATTGAAAGATAGTGCTTTGAGAAGCACACAAAAGATTCAAAATGGGCGTATAAAG 
AATGACCTGTGCTGAAAAACACATTTTTGCGCTACAAGGGACCCAATTGACTAGATGAGA 
ATTTGTGTGGAAAAGGAGTTGATAAGGCAGGCTGGCACATTGCAGCCAATCTGTGAAAGG 
CTTTTCATGTCCTGTGAACAGGAAATCACATATCACAAGAGTGGTCTAGGAATCTGTGTC 
TGGCAACCCTACAGTGGGGCAGACTGAAGAGGGAATAACG 

The following amino acid sequence <SEQ ID NO. 144> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 10: 

VIPSSVCPTVGLPDTDSTTLVICDFLFTGHEKPFTDWLQCASLPYQLLFHTNSHLVNWVPCSAKM CFSAQV 
ILYTPILNLLCASQ STIFQSQLKPFIIQYGFSPQSHVK VSPCFFQTWALTGLLLGY KLTLYFS I FSLPWS 
KRKIRSMNLRTYKLLVEQGLDIVCIDSR 



The following DNA sequence Seq-2366 <SEQ ID NO. 1 1> was identified in H. sapiens: 

ATGGGCACCGCTCTCTTTAAAGTACACTTTCCTGACTCAGCTGTCCTCTTTTCCTCCTCC 
ATTCCCACCAATTCTGGGCTACAGGCTTTTCCTCTACTCTCCCACAGCATCCTCCCTGAG 
CCCTCAATCAAAGCACCTACAATACTGCCCTCATAGGGAGGTGCTATCTTTCTGTCTTTC 
CCTGAGCGCTGGGACCCATTGCATTTCACCCATTTATCCCCAAGGCCTAGCACATGTCTA 
GCACAACACAGCAATTAAATAAACCCTGTGGAATAAATTAATTGTGGAATAGCCTGGTTT 
CCATGGATGGTTATACAGGTTGTGCACTGCACAACCATGTGCAACATTCCTGGAAAAAGA 



78 



DOCKET NO.: 00100.US1 



PATENT 



CAGAAATTTATTGATTGGTTGGGGGTTTTGAATAGCCAAGGAAAACTATTTGACCATTGC 
ATGCCCTCTACCTGGGAAAATCACATACCCTAACAACTTCTTAGGCCTTACTGCATGGTC 
ACATGGGGTAACATTCATACAGTTTCTCCAGCTCTCTAGTCTGCCCACAAAGGTGATATT 
GTTCAAAGGGGCAATCTTTCCTTGCCTTCCACCAGTCTATTCTTAACTTGACCCAAGTAA 
TCTCTTTCACTGCTTACCAAAGATATTTCAGCTTCAGCTATCCTGTTTGCAGAATGGTGA 
CGTATTCC 

The following amino acid sequence <SEQ ID NO. 145> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 11: 

MGTALFKVHFPDSAVLFSSSIPTNSGLQAFPLLSHSILPEPSIKAPTILPSGGAIFLSFPERWDPLHFTHL 
SPRPSTCLAQHSNINPVEI NCGIAWFPWMVIQWHCTTMC NIPGKRQKFIDWLGVLNSQGKLFDHCMPSTW 
ENHIPQLLRPYCMVTWGNIHTVSPALSAHKGDIVQRGNLSLPSTSLFLTPKSLSLLTKDISASAILFAEWR 



The following DNA sequence Seq-2367 SEQ ID NO. 12> was identified in H. sapiens: 

TCAATAGCAATAAAGCACACCAAGCACACAGATCTCGACTTTTGAATGCCACTTCTCCAT 
CTTAAAAGACAAAAACAGGACATCTTAGACAAATGGCCAACTCCAGGGTGGTTGGGGCAA 
GGAAAGAAGACGTGCTTGTGCACATCTTGGTACATCAGGTTTAGGAAGCTGTCACTGGTC 
AAATCTGGGACAACTTGAACATCAAAATAAATAATCATTGTAATGGATTATAACTCATCG 
ATGTAAGTCTCTAAGTACACACTTATATCAATACATATGTACATATACACATACATACAT 
CTTTACATACTACTGAATGGCAACTAATAATGGCATTTGGCAAACTGTTATGCTAACAAT 
TAACTCAGGCAAGAAACATCAATGGAGGCTAAAACTGGTAGATAAAATTGGGATGAGTAG 
ATTTTACACAGTCTCCAAGTGACTTTCCACAAAATACCCATTATTACAAAGGAAAAGATA 
GATAGGTTTGCAGCAGAAAAAAAAATGTCAGACATCATCTTAACTAGGGGATCAGTGTTA 
ACTTCTCCAGCATGAGACAAGTAGACAAACAACTGCCATCAGAGAGGATGAAGTAAGACA 
CAGCATCACTTCTGTGAAATTCTGG 

The following amino acid sequence <SEQ ID NO. 146> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 12: 

RI SQK CCVLLHPLWQLFVYLSHAG EVNTDPLVKMM5 DIFFSAANLSIFSFVIMGILW KVTWRLCKIYSSQF 

YLPVLASIDVSCLgLLAQF AKCHYLPFSSMRCMYVYMYICIDISVYLETYIDELSITMIIYFDVQWPDLT 

SDSFLNL^4YQDVHKHVFFPCPNHPGVGHLSKMSCFCLLRWRSGIQKSRSVCLVCFIAI 



The following DNA sequence Seq-2368 <SEQ ID NO. 13> was identified in//, sapiens: 

TCCGATGATGTTAACACCATATTATTTTTAAAGAACATGAAGATTACATAAGAGTAGGCA 
TTTGCCTATTTGTATTTTTAAGAGTCTGCTCAGCTCTTAACAAGGAAGGGCCTATGCAAA 
ATGAGAAATAAAGTGAAAAACGATTTGCTTGTCAGTCTGAAATAACTTAGGTGTCAAAAA 
CAAGTAACTTTCACCCTCCTTCAACCTGTCCTCTTGCCATTTAGCAATCTAAAATAATTA 
TCCAATGTATGGTTGCACTCCAAAAATCATGTTAAACTTGAGATATTCTGAATTTTGTGT 
ACAATTTTTGGTAGAGGGTAAGAGATAGAGAAAAATCTTACATTGTGTTCAGTGAATTCC 
CAGACCTCGGGGGTAAAATAAGTGCAGGAAGAATCTCATCAGGATATCTCGGGCAATTTT 
TCATTAGTACGCATGACAAGCTGTTTCACCACAGGCTATTGTTTTTATGGAAAGTTCAAA 
TATAGCAGGATGGGATGTATGGTGTGATATTAACACATATGAACACAATTATTACCTATT 
TTAGGTATATACGACCTTTGTCACCTAGAAACATTGATACTCTTCATTATGATGTACTTT 
TATAGAATAAGATAAA 

The following amino acid sequence <SEQ ID NO. 147> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 13: 

YLILKYIIMKSINVSRQRSYIPKIGNNCVHMCYHTIHPILLYLNFPKQPWKQLVMRTNEKLPEISDSSCT 
YFTPEWEFTEHNVRFFSISYPLPKIVHKIQNISSLTFLECNHTLDNYFRLLNGKRTGRRVKVTCFHLSYF 
RLTSKSFFTLFLILHRPFLVKSADSKYKANAYSYVIFMFFKNHMVLTSS 
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The following DNA sequence Seq-2369 <SEQ ID NO. 14> was identified in H. sapiens: 

GGCCTCTCTGAAGGGGAAGCAAGCTTGCATCTAGACTTCTTTCTAAAGATAACCTAGACA 
ATAATGAATACAGCTGCCACCAGCCTCCTATGCACTAGAGGCATTATTCTAGGAGTTTCC 
GTGTATTAAGCTTATCCTGAAATTAGTTCCTTCTTATGACTGAGAGGAGAAGTATTACAT 
ATTGATTTCATTGTTAGAAATGGGAAAATTTTTAACAAGTGTATTTAGAGGGCAACCACA 
TTTTCTGCTCTGCAACCTGCTTCTCCCCCTTCACGTCAGGACATCTAGATGAACCCACTC 
TTCGGAAAGGCTGCAGAGAAACATGTCCTACAGACCTACTATCATCTGGTTAACAACTCC 
CAGTGGACGGACCAAAATTCCAGACGCTTCCCACTTTCTCTCCACTGCACGGATGCTGCC 
ACACATGCTCATATACCTCTGAACCTTCCAGTGACTACGGCACAGCGACAGCTGAGTTCC 
TGGGCGCAGAACCACTGGGGCACGTTTTGGCAGCTATGAGCAAATCACTGTGCACAAAGG 
CAATCCCAGTTTACACTTCCACAGAGAGGAACTGAATACACTGCCCACCCTCACCTGAC 

The following amino acid sequence <SEQ ID NO. 148> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 14: 

GLSEGEASLHLDFFLKITTIMNTAATSLLCTRGIILGVSVYAYPEISSFLLRGEVLHIDFIVRNGKIFNKC 
IRATTFSALQPASPPSRQDIMNPLFGKAAEKHVLQTYYHLVNNSQWTDQNSRRFPLSLHCTDAATHAHIPL 
NLPVTTAQRQLSSWAQNHWGTFWQLANHCAQRQSQFTLPQRGTEYTAHPHL 



The following DNA sequence Seq-2370 <SEQ ID NO. 15> was identified in H. sapiens: 

AATACTAGATTCCTTCAGGGACTTTTTAGAACAAGGACAAGAATAATCCTTTCTCGACAA 
AGTAAGGAGTGATCTATCTCAAGGCAGAAGCATATTCTCCTACACCAGGAGGAATTTCCA 
TTAACATAAGCAATGCCCCAAGGATGCTTGTTATCATTTTTATTCAATGTTGTTTTCTGT 
GTTCTGGCCAATATTATGACTTGAGATACAAGTGAGAAAGATGACTAAAGGAATTCATGA 
GACAAGATGATCACTATTCAGGAGATGGTATGATTGTCTATCTAGAAAAAAAGAAATGAC 
TCCATCGTAATTCTGGGAATTTACTAACAGTGGCTGGGTCCTGGACAAACATTTAAAAAA 
TCAATCGTTTCCTTGTGTGGCAGCAATAACCATTTAGAAAATGGAGTAAATGCGGAGTTA 
AGGGGCTGTGAATATATAACAGCAAGAACTCCTGATCTGCCGTCCCGACAAGTCGCCTCC 
GGAGTGGACACCGGCCAGGGAAGGCAGGTCTCTGGAGGGAAGGTAGAGAGAAGATACGGA 
GGATCTGCCCCTTCCCCAGGAAGCTCCCCGAGAAAGGGCCACAACTGTTTACTCCAGGAG 
GCTCTGGGGGGATTCAG 

The following amino acid sequence <SEQ ID NO. 149> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 1 5 : 

ILDSFRDFLEQGQESFLDKVRSDLSQGRSIFSYTRRNFHHKQCPKDACYHFYSMLFSVFWPILLEIQVRKM 
TKGIHETRSLFRRWYDCLSRKKEMTPSFWEFTNSGWVLDKHLKNQSFPCVAAITIKMEMRSGAVNIQQELL 
ICRPDKSPPEWTPAREGRSLEGRREDTEDLPLPQEAPRERATTVYSSRLWGDS 



The following DNA sequence Seq-2371 <SEQ ID NO. 16> was identified in H. sapiens: 

GAAAACCTTTGACTACTTTCTCTGTCTCACGGTCATGATTCCCCACATCTTATTCTAATA 
TCTTTTCACCATGCTCTTAACAGCCATCATGACAACATAATACTTTTAAAGGATTGGGCT 
TAATTGGACACTTTGGAATGAGTGTCCCCTCCTACTCCTCCTCTAGTTGTGTTCAAAAGT 
CAGTTAGAGGTGTGGAAATGAAGTGATTGTGAAAAACTCTTTCGAGAAGTTCTGCCATGA 
AAGGAAGTAGAGAAATGGGGCAGTAGCCAAGGGAGAAAAAGAGCTTGATGAGTTGCATTT 
GC CT ATT T AAT AGAAGAGAGAGC AGAGTATGTT TGAATAC C ATTGAGAATGTTT C AAT AA 
AAAGAAAAATGGAGGGGATGGGATCTAGAGGACAAATGACAGTGCTAGCCTTTGAAAGGG 
GTTTGAATTCTTCAGCCATTGTAATAGGAGGGGAAGCAGAGCATGGATATGGAATCAGGG 
ATAAATACCTATTAGAGGGCTGCTGTGAAGATTTCAGC 

The following amino acid sequence <SEQ ID NO. 1 50> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 16: 
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LKSSQQPSNRYLSLIPYPCSASPPITMAEEFKPLSKASTVI CPLDPIPSIFLFIETFSMVFKH TLLSLLLN 
RQMQLIK LFFSLGYCPISLLPFMAELLER VFHNHFISTPLTDFTQLEEEEGTLIPKCPIKPNPLKVLCCHD 
GCEHGEKILEDVGNHDRETEKWKGF 



The following DNA sequence Seq-2372 <SEQ ID NO. 17> was identified inH. sapiens: 

ACAGGGCATCCTCGCCTTCCACCCACTTTAAAACAGCCTGCAAGGCAGTGTGTGACCTAT 
GGCTTTAACTCTGATGAGGAGGATTCCTCATGGCATGGGTTGCTGAGAACCCTGAATCAC 
AAGGTATAAAGCAGGGACCGAAGGACTGTGCCCACTGCAGCAACCCCCCGCTGGGTTTAA 
TGCTCTCCTGTTGCCACCCTGAAATTTTTAAAGACTTTTTACGGGGTCTTGCTCTGTCAT 
CTAGGCTGGAGTGCAGTGACATGATGTCTTATACCTCATCTGGCTGAGACTCACTAGAGA 
AGGTCACTAGTTAGAACTAGAGAGGGGGCTGGGCACAGTGGCTCATGCCAGCACTTTGGG 
AGGCTGAGGCAGGAG 



The following amino acid sequence <SEQ ID NO. 151> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 17: 

TGHPRLPPTLKQPARQCVTYGFNSDEEDSSWHGLLRTLNHKVSRDRRTVPTAATPRWVCSPVATLKFLKTF 
YGVLLCHLGWSAVTCLIPH LAETHRRSLVRTREGAGHSGSCQHFGRLRQE 



The following DNA sequence Seq-2373 <SEQ ID NO. 18> was identified in H. sapiens: 

CTTGTAGCAATATAAAGCCTTAAATTTTTTTTCTGTAGGAAAATATCACACAGATGGCTA 
ATTATATGCCATATAAAGCCATTAAGGAAGAAAGGATGGCAAATGCTCCTTTTAGTGAGA 
CTTCTTTGTTATGAGATCTGGGTATAAAAATGTGCAGGTGTGTAAACAGAGGAAGGAGAA 
TTCTGATTAAGTCCCTCAAGAATTGAAGAAAATGGGGTGAGAGACAGAGAACAACTGTGA 
GCTAGGAAAGCTCAAGGAGTAAACCTAACAAGAAAGTTTAAGCAATGGCTACTTTTATAC 
AGTTTATTTTAGTAAGTGCAAATACTTAAAATGAAGTTATTTATAAAGTTTATTTGAGTT 
GTTTTCTGATAATTAAATAGCATGAGAAATGGGAGGAATTTGAGATATTGCAGTTAGAAA. 
GGGAGCAGTGCACCAAACTTATTCTTAACTTAAAAGTTCATACTCTTACCTAAGGTAAGT 
CCTAATGTGACACCAACTTAAAGCTGAATTAGACAGGAATATTGCAATGAATAAGCAATG 
ACTATTCACAATCTACTCAGCATAAAACAGGTTCATTAAGAAAGGTTCTGCAATAACACT 
CTATGTAAGAGTTTATGGAACAATTAATAGAATAAAATTGATGTACATTTTATGTACTAC 
TGCATTTTACATATTCTAAGGCACGAG 



The following amino acid sequence <SEQ ID NO. 152> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 18: 

LVAISLKFFCRKISHRWLIICHIKPLRKKGWQMLLLVRLLCYEIWVKCAGVTEEGEFLSPSRIEENGVRDR 
EQLARKAQGA7NLTRKFKQWLLLYSLFVQILKMKLFIKFIWFLNSMRNGRNLRYCSKGSSAPNLFLTKFIL 
LPKVSPNVTPTSIRQEYCNEAMTIHNLLSIKQVHERFCNNTLCKSLWNNNKIDVHFMYYCILHILRHE 



The following DNA sequence Seq-2374 <SEQ ID NO. 19> was identified in H. sapiens: 

CCCTTGAGCACACACAGGGCGATACTTGCCACAGGTGGGGACTGAAGGCTTCTTTCTTGG 
CTTATAGTTTGGAAGCAATGGGAGTTGGGAGCTCCAAATCATTCATGGGACAAATATCCT 
GTCTTATATTGCTTAAAAAAAAATCCTATCTAATTTTTAAGACAGGGTGTTTTGCTCTTA 
AAGCACTTTGCATTTAATTGTGTTAATTACAGAAATTTTCAATGCTCTCTGAAGAGGTAA 
TTGATATTAACCATGGTAATTCTAATAGCTAACACATATTGGGCATACGGTTTTTCACAT 
GTCTAAACAGTCCATGTTTCCTTAAAAATGCAGATTGCAGGGCCCCACACTGGCTGGGGA 
ATTCGCACTTCCAGTAAACACTTCAGATGATTTTCATGATCTTTCAAGTTCGGGGAAAAT 
GGAGCTCGTTTTCCACTAGATTAAAGCAGTATTCCACTGTATGCGTTCTCAGGCCCTAAA 
AGAATCAACACTCCTCAATAAGTAAACATTCACTTAAACATATCCAGGTGGATCCAATGA 
TCTACC 
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The following amino acid sequence <SEQ ID NO. 153> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 19: 

VDHWIHLDMFKMFTYGVLILLGPENAYSGILLSSGKRAPFSPNLKDHENHLKCLLEVRIPQPVWGPAICIF 

KETWTVTCEKPYAQYVLAIRITMVNINYLFREHKFLLTQLNAKCFKSKTPCLKNIGFFFKQYKTGYLSHEFG 

APNSHCFQTISQERSLQSPPVASIALCVLK 



The following DNA sequence Seq-2375 <SEQ ID NO. 20> was identified in H. sapiens: 

CTGCTCTATATAAAGATATAGTCCATGTATATGGCTGAGTCTTTTATAGTCCAAAATGTA 
TTTTTCTGTGTACTATGGTTTATTAACTTGACTTATTTTTCTTCTTTCAGATTTAAAAAA 
TGTTAACTAATTAAAGTAACTTCCCAAGTACCTACCAATGACATTAATCTTCCTCTTTTT 
GTCGTTTGTTCTTTTTACCCCCAAATCCTATTAATACAGCAACTTTTTAATATGATTGTC 
TACTTTTCAGAGTACTTCTTAACAACATAGCAAATGCCAAAATGTTAATGGAAGTATTAA 
TGAAAACATGCAAAAAATATTTCTTTATGATTCTGATAATTATTGAAATTGCCTTAGATT 
AAAC ATGAATAAAT TT AATT AT T ATAT ATGTATTC AAATAGTTGGAT AT ATAGT C CTGAG 
AAAGAATCCTTCACTACATATGTTATAAAAATGGGAATGAACACATTACCTAAGAAGTCT 
GCACTAGAAATAATAAGATACCTTTTCATTCTTGACATCTTTCTTCTTTTTGAACCAAGT 
ATCTGTA 

The following amino acid sequence <SEQ ID NO. 154> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 20: 

QILGSKRRKiyiSRMKR YLIISSADFLGNVFIPIFITYW KDSFSGLYIQLFEYIYNNIYSCLIGNFNNYQNH 
KEIFFACFHYFHHFGICYWKKYSEKTIILKSCCINRIWGKEQTTKRGRLiMSLVGTWEVTLISHFLNL.ICEE 

KVKL I NHSTQKNTFWTI KDSAI YMDYI FI S 



The following DNA sequence Seq-2376 <SEQ ID NO. 21> was identified in H. sapiens: 

TATCATGCTGCCGCTTCCAATGGGCATCTGTTCCACCATGTTGTGGGCATTCATTGGAGC 
TTTGTTGCTTCTCACTGTTAAACCCTCCTGTATAATTCTGGGGTCCCAGCAGAAAACAGT 
ATGTTACCCTAAAATAGGGCAATTGAAGGATCTTTCAAGAAGGGACAAGTTGTAAAGGTG 
GGCAGCACAAAGGGAAACCAACAAAAAATGAAGACCTGGTGGGACAGGGACAGAGTGACT 
GGATGCTGGAGAGACCCAAAGCTGCAAAGGAAAGGAGCAAGGGGAACAATACCCCACCCT 
CTCCCCTCCCACCTCCCACCTCCCACCTCCATTCTTCTCCAGTGGTGCCGCCCATTGGGC 
AAACCCAGCCAGAAGCCAGGAAGCATGAGAGTTCAGCTGATGCAGCCCATACAGATCAGA 
CTCCTGGACTTCAGAGTGGGGGAGGGTGAGAGGGATGAAGTCTGGAGGCACCAATTGGGA 
AGGCCATCCAGAATGCTCCTATTCTGTTTGGGAGCTGGGGATGGGAATGTCCCTTCCTGA 
GGGGTATTTATGGAATAAATCAAATCAAATCACAGAAATCAAATCACAGAAATCAAAGCT 
GGAGATTCTCTCTCCCTCTACTTGCTGGCAGCCAGGATGTGGGCTCATGACCTAAACTCA 
GTCATTCAGAAATTCCCCCGGGGAATGCAGTCTTACAGGAGTAGCTCAAGGCCAGGCAGT 
GGCTCACACCT 

The following amino acid sequence <SEQ ID NO. 155> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 21: 

RCEPLPGLELLLDCIPRGNFMTEFRSAHILAASKRERE SPALISVIFLFDLIYSINTPQ EGTFPSPAPKQN 
RSILDGLPNWCLQTSSLSP5PTLKSR SLICMGCISTLMLPGFWLGL PNGRHHWRRMEVGGGRWEGRGWGIV 
PLAPFLCSFGSLQHPVTLSLS HQVFIFCWFPFVLPTFTTCPF LKDPSIALFGNILFSAGTPELYRRVQEAT 
KLQMPTTWWNRC PLE AAA 



The following DNA sequence Seq-2377 SEQ ID NO. 22> was identified in H. sapiens: 

CCCATCTGTCTGAATGCCTCCTGTAGTGGGGGACTCACTCCCTAATGAATCAATCCCTCT 
TGTCTTTGGAAAGGTCTTCCAACTGAACTGGACTCCAACATCCAGTGAAGCTCCTCCACT 
CATCCTTTTAGCTGGACCCTCTGGGGACCAAGACAGCAGACCAGCTGCCTCTTCTACAGG 
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GCAGCCCTCCAAATGGCTGGGGCCACTGTCTTCTCTGCACTAGAAGACCTTTCTATGGTA 
GTATCCTTCCACATAAGCTATGACTTCTATTCCCAGGAAAGCCTGATTTGTCTCCTCTAA 
ATGCACTTCCACTTATCTGTGACCCTCTTACAATGAAATCAGAGAGAGATAACCCTGATC 
TTCTAACTCAGAGCAAGCAAGCTCCCAGGTCTTCAGAGGCCCTGCAGGGCACACAGATGA 
CAGCGGATGACCAGAGGGCACATGCCTTGTCTAAAGGGGATG 

The following amino acid sequence <SEQ ID NO. 156> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 22: 

PICLNASCSGGLTPINPSCLWKGLPTELDSNIQSSSTHPFSWTLWGPRQQTS CLFYRAALQMAGATVFSAL 
EDLSMWSFHISYDFYSQE SLICIiLMHFHLSVTLLQNQ REITLIFLRASKLPGLQRPCRAHRQRMTRGHMP 
CMHFHLSVTLLQANLKGM 



The following DNA sequence Seq-2378 <SEQ ID NO. 23> was identified inH. sapiens: 

TTTCACCACTATGTAGCCTAAAGTTATTCCGTCATCCATGACTATCCTGTCTAAAGAGTC 
TGAAGATCTTTATTTGGTAGCTATGGCTTCAGCTAGTTCATTTGCTAAGTTACCTAGAGT 
GGTTGACAGATTTCTAATTATACGTTCATGAGAGGTTACTCCCCACTATTGCAAGAGACT 
TCTGCCAAACATAGGCCAAAATTCATCTCCTTGGTTTGCAGGTACAGTTTGTCTAATCCT 
GGAAAATAATTTCAATGAACTACTTCAGCGTTCAGAAACATTGGAGTTATAAATAGAAAG 
AGGAAGAGCCACATAACCTAATAGACAATTACCTCTCATATGCCAGTGGTCAACACATTC 
ATAAGCCCATGTGTGCTTGATCCAGGGACCACACAGGGTCCCTGATGGATTCTGAAATTT 
AAGGCTTTGGATTACTGGTAACAGAGACATGTTAAAGTACATGTCTTCAGTCTTGAGTAG 
AGTGTAATCAGTCTGATTTCTTTTTTTTTTTAATGAGACAAACATCAGGTAAAGACCTTG 
ACAAGAAGGAAGAGAAATCCCGAGATTCTATAATCATAATAATCGAATTGTAATTGCTAG 
TTTAAGTAGTCCTTCAAAAATACATCTCATTCCTGACAGGATAAAACAAGTTTTATAAAA 
TATATTATATTCTGGGTTCACTAGGGGAACAC 

The following amino acid sequence <SEQ ID NO. 1 57> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 23: 

VPLVNPEYNIFYKTCFILSGMRCIFE GLLKLAITIRLLLNLGISLP SCQGLYI.MFVSLKKKRNQTDYTLLK 
TEDMYFNMSLLPVIQSLKFQNPSGTIiCGPWIKHTWAYECVDHWHMRGNCLLGYVALPLSIYNSNVSERSSS 
LKLFSRIRQTVPANQGDEFWPMFGRSLLQWGVTSHERI IRNLSTTLGNLANELAEAIATKRSSDSLDRIVM 
DDGITLGYIWK 



The following DNA sequence Seq-2379 <SEQ ID NO. 24> was identified in H. sapiens: 

CCTTCCTCATCTTTGCTGCTCTCTGCTGACAATTTAAAAACCCGACATGTGTTAACTCTC 
TCCTTGTCTTCCAACCCACCCACTTATCACCTCAGTGCCATGCTCCCAGGTGGCAAGCAG 
AGAGGACTGTGGTTTGATGAGTTCATTCATGCCGTGGCTTTAATTACTGATAAGAGCTTG 
ATTATACACATTCTCAAAGGCATTGGAAAGTTAAAAGAAAGTCCTTTTAGGTAGCAGTCC 
ATGACAAATGCAGTTCATGAAATCTGTGTCCTTTTCATTCCCTTCTGAGTAATTCCTCTC 
TGTCTCTATCAAAGCCTTGGATACTCCATGGTTTACTAGGCAGAAACTTATCCATCCAAC 
ACAGCCACATGGATACAGCTTTGTGCTTTTAGACAATAACCACTTGAGAAAACCTGACCT 
TTTCCCCCACTCTTCATTCAGCTTCTGTCCTGCTGAAAACAAGAGGACATCCTGCCACAT 
TGTCATCTGCTCTGCCTTACTCTTGAGAAGTCTAGTTGGGAAAACAGGCCCTATAAAGAG 
AGACACTGCAATGCCATGGGGTGAGGACAATAAAAGTGATGGCAGCAGAGCACTGGAGAG 
CAGAGGTGGGGTCACCAACTGCCCAAATGGCACTGTCCCCTCAGAACTCTTGCATTTGCT 
TTTAACGCA 

The following amino acid sequence <SEQ ID NO. 158> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 24: 

LPHLCCSLLTIKPDMCLSPCLPTHPLITSVPCSQVASREDCGLMSSFMPWLLLIRALYTFSKALESKKVLL 
G5SPQMQFMKSVSFSFPSEFLSVSIKALDTPWFTRQKLIHPTQPHGYSFVLLDNMHLRKPDLFPHSSFSFC 
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PAENKRTSCHIVICSALLLRSLVGKTGPIKRDTAMPWGEDNKSDGSRALESRGGVTNCPNGTVPSELLHLL 



The following DNA sequence Seq-2380 <SEQ ID NO. 25> was identified in H. sapiens: 

AATTTATGACATTATGACAGTTTGTCATTAAAGATAACATTCCAAAGAGAAATGGGCATG 
GGCATATATTTACCACTCCCAAGGAAATAGCTAATAAAGTAATAGAGTACAGATTAAAAT 
AATAAAATCCAAATTTAATCCATCACATTGACAATGATTAAAATTAAATTTAAAGCAGTG 
TTGGGAAGAATACAGTGAGCTGGTGTCCATACACACTGTGATGAGAGTGTAGAAATCTTA 
CAGTCTTACCAGAAAGCAAATGTATCAAACACTTTCAAAATGTTCATACTTCCTAACCTA 
GAAATTCCACTTTTAAGAATTTCTCCTAAGAATATATCTTTGTTTAAAAATATTTACATA 
CAAAGATGTTGATTTTAGTATTATTTTGAAAGCAAAATAACCCACAGAATCTCAAGTATA 
TGATCCAAACAATGGAATATCTTATAGCCATTAATTTTAGAGATGAATATTTAATAATTT 
AGGAAAATACCTATGATACTTTAAATTTTAAAAAGTTACATAGCAGAAGAGGCCATATTT 
CAATTTTTGCCTTGGAAAAATATGGTATCACTACAGAAATGTTGTAGTGTTATCGCTGAC 
AACACTAGTTATCTAGGATAAAGGGATATTCTCATTTTCATTTCACCTTTAGTA 

The following amino acid sequence <SEQ ID NO. 159> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 25: 

LKVKKEYPFILDNCCQRHYNISWIPYFSKAKIEIWPLLLCNFLKFKVSVFSIIKYSSLKLMAIRYSIVWI 
IYLRFCGLFCFQNNTKINIFVCKYFTKIYSEKFLKVEFLGEVTFKCLIHLLSGKTVRFLHSHHSVYGHQLT 
VFFPTLLI FSLSMW I KFGFYYFNLYS I TLLAISLGWNICPCPFLFGMLSLMTN CH3NFVI N 



The following DNA sequence Seq-2381 <SEQ ID NO. 26> was identified in H. sapiens: 

CCAATATTTGATCTTTTCTATCTTTAAAAATGGCAGTTTCATGTGTCTTGATCTAAAATC 
TTAAAATCAATCTTTCAATTGGATAAGAGGCAGGGAAATTAGCTTGGAAGGTAAATCTAT 
TATCCAGAGGCAAAATTTCATGGGCTTTGATAAAGGTGGATATTTTTCGATAAGGAGGAA 
AGAGTAAATTTTACTAACATACTTTGGCTTTTGTTCAGTTTTCTTAACCTCTATTTTCGC 

TTTGGGGTCCAATTTTGATGATTCTGATCTTTTTTAGTTGCTTGACCTGTAGACCCTCTA 
CAGAACATTGCAGGGCCTCTTCTCAGAGGAGCAGCGGTGATGAGCTTAGTTTCCTAGGCT 
GGGACTGTTGCGCTGGACTTGACAGGTGAACTGAAAATTGCAGGGATAAGTACACCTATT 
GAGAACAAACATCCCATCTCTTTATCAAAGCTCTTCATTGGCTTTGGAAAACTGCTGTAG 
GCCTAAGGAAACTAAACTTTCTAGGGATATTCTAGGTTTTAAACATATGAGAAAGAGAAA 
GACGTCGGTTCTTATTTAAGAGAGTTTATGAGACCTTATCCTTGAAATAGTCAAATTTAT 
AAATGACATAAGGC TGTATGTGTAGTT 

The following amino acid sequence <SEQ ID NO. 160> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 26: 

NISFLSLKMAVSCVLINLKINLSIGEAGKLAWKVNLLSRGKISWALIKVDI FRGGKSKFYHTLAFVQFSPIj_ 
FSLYYLFFCFTLGKANYLFSHIFWGPILMILIFFSCLTCR PSTEHCRASSQRSSGDELSFLGWDCCAGLDR 



TENCRDKYTYEQTSHLFIKALHWLWKTAVGLRKLNFLGIFVLNIERERRRFLFKRVYETLSLKSNLMTGCM 



The following DNA sequence Seq-2382 <SEQ ID NO. 27> was identified in H. sapiens: 

ATAAAATACAGATCTGATTGTGTCACTCTCCTGCTTAATATTTGTAGTTGACCCTCCCAC 
TGCTCTCATGAAAGTTCATAATCCTTACTGTGGTTGTAAATGCCCTTTTATGATCTGTCC 
CTTGCCCATTTGTGTACACTCATCTTGTGCTACTCTCTTTCTTCATCAATATGCTCCACC 
ATACTGTCATCTTTCTGCTTATTTTTTTTAAAAAAGTATGGAACATCTCTTTCCCCTTAT 
GTGTCTTATGCAACCTGTCAGACAAAACCACATGTTATATTTTCTCAACACACAATTTTA 
TTTCAGGTCTCTGTGCCCTTTACAAATCTACTAATCTTTCTGTCTGGAGTGTTCTTTCTT 
CTCCTGGCCAAATTCTAATCATTTGTCAAGAGTGCAACAGCATCATTTCTTCTGTGACTC 
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AATTCTCCAAGCATCGTATCCTCTGTGTTCCTATAGCACTACATTGGATCGGTCCATAAC 
AATTCTGTCAGTGTATTATAAGAACTTATTTACAGGTTTTGTCTCTTCTACTATGGCGTG 
AGCCTTTTAGTCATATGAATTGTGATTTTGTATATTTAGCGCCTACCATGGTGCTTAATT 
CGT GGT AGGTG CT CGGT AAATG 

The following amino acid sequence <SEQ ID NO. 161> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 27: 

KIOILCHSPAYLLTLPLLSKFIILTVVWALLSVPCPFVYTH LVLLSFFINMLHHTVIFLLIFFKK VWNIS 
FPLtCVLCNLSDKTTCYIFSTHNFISGLCALYKSTNLSVWSVLSSPGQILIICQECNSIISSVTQFSKHRILt _ 
CVPIALHWIGPQFCQCIIR TYLQVLSLLLWREPFSHMNCDFVYLAPTMVLNSWVLGK 



The following DNA sequence Seq-2383 <SEQ ID NO. 28> was identified in H. sapiens: 

CTATTGGTTTAATAAATTATGGTATAATCAAATAATGAAACTCTATGCATTTGTTAAAGT 
AACTTTTCAAAAGAATATCTTGTAACATAGAATAACAGATCCTAGTGCATTACCCACTCT 
TTGGGCTTTATCGCTTTTCCACCATCATTATCTGCATCACTGCCTGCAGGTTTTCTACAC 
GGCCAGGGTTGGTCTCTGCCTGCTCAATAGTCAAGTCAAAAGAGGCAGGAAATTAACACC 
CTCTGGAGGCAGCCTTTGAGGAATGATCCATGGGAGGTGGAGTATAAATACCTCAGCTCT 
GTTTCCTCTAGAGATATAACTAAGGAATGGGTTTTACATTGTTTCTCAGAGTTTCCTCAA 
GGTTTTAAACTTCAATCACCCACAGGGGTAGTGGGCTTTATCATAGTATACATCCTTTGT 
GGCTTCCCTTCCTTCTTGTCTCACTTCTCCATTCCAAACTAGGATTTATTTCTTTTCCCT 
AAAACAAAACAAAATGTTTAACCTGAAACCCTTACAAAACACGTAAAATTTATATTTAAA 
AAATCTAAATATTTGAGGAGAGAACGAAACCTAAGTATATGCCCAGGTATAACACGATTG 
GTGGAGATAGCTTTAAAAAAGTTCCTGAAAAATTTAGTTTTTAAAAGGGTACCCTAGTAG 
AAGGTGACTTAACTGCCTAATTTC 

The following amino acid sequence <SEQ ID NO. 1 62> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 28: 

YWFNKLWYNQIMKLYAFVKVTFQKNILHRITDPSALPTLWALSLFHHHYLHHCLQVFYTARVGLCLLNSQV 

KRGRKLTPSGGSLGMIHGRWSINTSALFPLEILRNGFYIVSQSFLKVLNFNHPQGWALSYTSFVASLPSCLT 

SPFQTRIYFFSLKQNKMFNLKPLQNTNLYLKNLNIGENETVYAQVHDWWRLKSSKIFLKGYPSRRLNCLI 



The following DNA sequence Seq-2384 <SEQ ID NO. 29> was identified in H. sapiens: 

CTGGCTTCTGAGAGCCTCCTGGTTAGGAAGGAAGTTGTTCTCTTTCCACTGCAAGCTTAG 
AAAGCCTTCCAAGTTCTCTCCTTCTGCAGCATAAAGAGACAATAACTCAGAGGAAGGTAT 
CCCCAGGAGTTTCCAGACAGCTGCACAGATTTAAGTGCAGAAATCTGAGCAGAGGTATAG 
TCCTGGCATTTACATGAACACCTTTCAGTAGCAGGAAGAATAAATGGAAAGAGAGCTACA 
GAAATACCAGGGGCGAAGTCTTCATCTGAAAGTCCAATCTTTGATCAAGAGCTGGTAGGA 
AGTCTGAGAATTTGTATCAGCAGTGATTCTAGGCTGTCTGGTCTGAGTAATTGGGATCAG 
AGCAACAGCTGATATCATGCTTACCTTGTGCCAGGCTCCCTTCTAAGGGCTTCCTGGACA 
CCTGCTCGTGTCAGTCCTCACAGCAATCACATGAGGTATGTTCTGTTGTTGTCTCCTTGT 
GCGGATGAAGACACTAGGCACAGAGAAAACTGGCCACAGGTGTACAGCTGGGGAGGCCAG 
AGCCAGAATTCAGACCTGGGGTGTCTTGGCTGATGTGAGCTAGTGTGGGCCAGCATGGGA 
CACAGAGGGAGGATTAGCTGGAGAAGCAGGACAGAGGGCAAGAGAGACGAGATCTCCGAC 
AGTGCTGGGTCAGAGACACTTTCCTGAGCCATGATTAAACCTGATTATGGGACATGTTTT 
AGCCTGTCAGA 

The following amino acid sequence <SEQ ID NO. 163> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 29: 

LASESLLVRKEWLFPLQAKAFQVLSFCSIKRQLRGRYPQEFPDSCTDLSAEIAEVSWHLHEHLSVAGRING 
KRATEIPGAKSSSESPIFDQELVGSLRICISSDSRLSGLSNWDQSNSYHAYLVPGSLLRASWTPARVSPHSN 
■HMRYVLLLSPCADEDTRHRENWPQVYSWGGQSQNSDLGCLGCELVWASMGHRGRISWRSRTEGKRDEISDSA 
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GSETLSAMI KPDYGTCFSLS 



The following DNA sequence Seq-2385 <SEQ ID NO. 30> was identified in H. sapiens: 

ACAGTGAGCAGAGATGGAGTCACACCTTTTCACAAAATTTAACAATCATCATCGATATGC 
ACAGCCTTCATGTGTAGTGTATGCTCCCAGCTACAGCTGTAGTTACCCAATCTCAAAGCA 
AGTAAACAGCAAGATTCCACACTAGCTCTTAACTGGCCAAGCTATATTTCTATAACTAGA 
ATTGCTATTTGTGGATTTCCATAAGTTATAATAACACGATAAGACCACTTTATCCATGTA 
TTCTAGTGACTTTTTCTTCCTATAGCAAAAAGAAAAATACATCTTTCACCATTTACAAGT 
ACAAATTTCAAGGAGAAATTTTAAAAGGAGAGTAACAAACTGTCCTGAGTTGCAGCAAGA 
CTCCTGAGAGTTCCATTTCCTGGGCCCTCTGCTGCCTGTTTTTGGCATTGAACCCAGGAA 
TCTTTTCTAAAGCACACAGAAATCTTGCAAAAGAGGCCATTTCTAGTTAGGCTTTTGTCC 
AACTGTCTAGTTAAATAAATTAAATTCTTAGATTACAAAATGTGCTTCAAAGGTTTAACA 
AATTGAAATGTCCTTAAGTATTTCAAATAAATTAAGGAAGAATTCCCATTCCCATAGTCT 
TCTACTTTCCTCTTCCACACCTATGATGAATGTCCTGAAAAG 

The following amino acid sequence <SEQ ID NO. 164> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 30: 

FQDI HHRCGRGKKTMGMGI LPF I NTGHFNLLNLSTFCNLR I FI LPS WTKALEMASFAR FLCALE KI PGFNA 
KNRQQRAQEMELSGVLLQLRTVCYSPFKISPNLYLMVKDVFFFLLEEKVTRIHGSGLIVLLLMEIHKQFLK 
YSLASELAMNLAVYLLDWVTTAVAGS I HYTRLC I SMMI VKFCE KVLHLCSL 



The following DNA sequence Seq-2386 <SEQ ID NO. 31> was identified in if. sapiens: 

CCCTTTTTTCTGCTTTCAGTTTGATTTGATTACACCTTACAGGCTTGGTATGATAAGTTT 
AAAACATATTGAAGGTTTATGTACTTATAAAAACCTCATCATTCCCTAAAGAAAAAAAAT 
CTCAATTTGGTTTAGTGTCATTGTAGTCTTGCTTTCTACATCTTACTAATGTCTCATTTA 
TTTATTCATTTTGCTCTGTCACATTTAGAATGATTTTGATGGGCAAAAATCATGGTAGTT 
ACAAACAGCCCTTTAAAACTATTGTTATACTTTGTTCAGTGGATTCTGGTAGAGGCTTTA 
AGGTAATTATTTCTTTAAAGCATTGTGTAAATATACCTCCTACTGTAGTGCCCTTGGGAA 
CAGGCAAAATTCAGAACTGGCCTGCTAGCAGTCTTACCAGGGTTATAAAAGTAAGATTAT 
TATATATAAAACAGCATTAACTCAATGCGTGGTGTGTTGCAGCTGGCAAACAACCTCGCT 
CCCCAAGCTGCTAAATTCGTGGTCTTATGAATGTCTCCATTGCTGTGTTTGCTGTAACAA 
GAAGTGGGAGGGTGTTCCCCAGTAGCCTTGACTGTTTACCAATGCACACTCC 

The following amino acid sequence <SEQ ID NO. 165> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 3 1 : 

LFSAFSLILHLTGLVWILKVYVLIKTSSFPKEKKSQF GLVSLSCFLHLTNVSFIYSFCSVTFR MILMGKN 
HGSYKQPFKTIVILCSVDSGRGFKVIISLKHCVNIPPTWPLGTGKIQNWPASSLTRVIKVRLLYIKQHLN 
AWCVAAGKQPRSPSCIRGLMNVSIAVFAVTRSGRVFPSSLDCLPMHTGVCIGKQSRL 



The following DNA sequence Seq-2387 SEQ ID NO. 32> was identified in H. sapiens: 
TTATTTGGTGTTAATTTCATAGGCTCAAAGGTCTAAGGTGCCCCCCTGTTGCGGTTGCCT 
GTGGTTCTCTTTGCTCCTGTCTGCCCTCTTGGGCCCAATACCTAGTATTGTGCTTAGGAT 
TCACAAACGCAACAAATACTTACTGAGCACCTACTCTGTGCCAGGTGCTGTGCTATATGC 
TGAGAAAACAATGTTAAACAAGATGGATAAGGTTTTCTTCCTTATGGTGTCCATAGTCTA 
GTGGCAAAGACAGGTAATAATGACTCAGTGTATTCTACTAAGGACAAGCATATCGTGCTA 
AGAAAACCTGTGTGGGAATGGGTCAGGGAAGGTATCCTTGGAGTAGCCCCGTTTGAACTG 
GGATCTGAAGACTGAGAGTTATCTAAGTGGGGAGAGCATTGCAGGCAGGGGGATCAGCAT 
GTGCAAGGGTTCTCAGAAAGGAGGGAGAACAATGTGTAAGAAATATCACTGTAGTTGCAA 
CCCAG 

The following amino acid sequence <SEQ ID NO. 166> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 32: 
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IWCFHRLKGLRCPP VAVACGSLCSCLPSWAQYLVLC LGFTHATNTYAPTLCQVLCYMLRKQCTRWIRFSSL 
WC P S S GKDRLS VF YGQAYRAKKTC VGMGQGRY PWS S PVTG I RLRV I VGRALQAGGS ACARVLR KEGEQCVR 
NITWATQ 



The following DNA sequence Seq-2388 <SEQ ID NO. 33> was identified in H. sapiens: 

TCATTATTATAAGAATTATAAGAATTCTGAAATATTAGCCTTAAAATAACCAAGTTAATA 
AAGCTTAAACTTTTTATGGAATTATCCATTTCTGTTTTGAAAAATACTGAACTCTTTTCA 
AATACTATTGCTTGTTCACTTAACAATGATTACTTGAACATAGTTCAGCTAAAGCTTTTA 
TGATATTCACTAATCTAGCATTTATTTTCGCATTGCTTTCCACCATCACTAAAGTAATTA 
CTACATGTTCACCAACTAATTATTCTGATGGTGCATTAAGAATTGATCTTTACCTTAATA 
TTTTATGGTATCAAGTGTTTTTGCATTCATCAAGAATATTCCATTTTGCTTATATTTTAA 
TGATGAGCTCTAGAATATCATCACTAACATATCTAGCAAATTATAAATATGTCATTTTTT 
AGGTAAAATATTTAAGAGTATGTAGTGCTATATATTTAGTTATTTTAAATCAAATACTTA 
ATGTTTATACTTTTTAATTGATGTACAATTTTCAATTCTTTAGAATGCGCTTATGAAATA 
ATTGCCCTTATTATAGTTTTATAACAACTTTAATATATCTTCTGTATCTATAGCAGATGA 
TTTATAAAAATGCTTTTCTTTATTAATAACTGTCTCTATCTCAAGTTCTTCATAGTGAGC 
TATTTTTTCTTTTTGTATTCCTGTAGAGATACATA 

The following amino acid sequence <SEQ ID NO. 167> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 33: 

I I I RI I RI LKYPNNQVNKATFYGI I HFCFEKYTLFKYYCLFTQLLBHSS AKAFMI FTNLAF I FALLSTITK 
VITTCSPTNYSDGALRIDLYLNILWYQVFLHSSRIFHFAYILMMSSRISSLTYLANYKYVIFVKYLRVCSA 
IYLVILNQILNVYTFLMYNFQFFRMRLNNCPYYSFITTLIYLLYLQMIYKNAFLYLSLSQVLHSELPFLFV 
FLRYI 



The following DNA sequence Seq-2389 <SEQ ID NO. 34> was identified in H. sapiens: 

AGGCAGTAATTCCAGTAATGTGATGAAGTAGCAAGAGATAAGTAAGTCCAGGTCAGTGAA 
GACTTCGTGGGGCTGACATATGAACTGAGGAAATGCCCACTTTTGGACTTTCAGTTAAGA 

TACTTAATGGATACATACAATCTGTCAACTCTTCTCTCTGGACCTGCGCATACACTGCTC 
CATCTGCCTGAAACAATCTTTCCCTGGTCAACCGCCTACCCACTGCCACCTTGGAGAACA 
GCTACTCATAGTCACCCTCAGATTATATCGTTTTCTCACCCATCTCATCCTCTTCCTTCC 
CGTTTCACCACCTCCCTTCAACCTTGGTGGGCTTTGCCCATCTGTCTGCTTGACAGGACA 
CCCCTATTGTTACCTTTGACTGGACTATTAGATGACATCTCAGTTACTTACCTTTTATGT 
GCTAGAATTAATTTCCTAGCTGGAGTTGTCCCCATGACCTGAAGCTGAGTGCCTGCTCTA 
CCATGCAAGAAGCTCTATTGCCGAGGCCTAGGCCTGTTTTGGGGGCTTCTCTAGCCAATG 
TGCAATGTCCCATTCCTAGTTGCATTCTGAAATATAACATCTGAGTTCACAGTAT 

The following amino acid sequence <SEQ ID NO. 1 68> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 34: 

YCELRCYISECNEWDIAHWLEKPPKQAASAIELLAWSRHSASGHGDNSSEINSSTKVSNDVISSQRQGCPV 
KQTDGQSPPRLKGGGETGRKRMRWVRKRYNLRVTMSSCSPRWQWVGGPGKDCFRQMEQCMRRSREKSQIVC 
IHVLQNRESNRYLGKKKEVSLFLSLKVQKWAFPQFICQPHEVFTDL DLLISCYFITLLELLP 



The following DNA sequence Seq-2390 <SEQ ID NO. 35> was identified in//, sapiens: 



AATCTGCTTTAATTATCATCCTATGAGAACATTTTTGGACATGCATGAACATACAAGTGT 
TCTATGTACCCTTCCACAGGAACTATTAGAGGTTAAGCATCATTCAGCCAAAAATGACTA 
GACAAACTTCAATGAGAGGACTGATGTGAACATTTAAATATATATCAAGATAGATCTAAG 
GTTAAAAATTATTGAGAATAAAATTGGAAGAACAATGTATCAACGTTATGCTATTCAAAA 
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CTAGAAATAATGCATGTAAACAATGGGAGAAGAAGGGAAAGTAAAAAAGACAATTGTAAA 
AGCACGTTATTGGATAGCAAATGTATGGGAAGTAAAGTACACACATTAAACTTGGCAAAC 
CAGCAGATAAGAAGTTACATAAGAATATAGATGGCTAATGACATTTATACGTATAAATAG 
GCCTTAAAACAAATATTAAAACCTTT 

The following amino acid sequence <SEQ ID NO. 169> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 35: 

KVL I FVLR P I YTYKCHPS I FLCNFLSAGLPSLMCVLYFP Y ICYPITC FYNC LFYFPFFSHCLHALFLVLNS 
ITLIH CSSNFILNNFPIYLDIYLNVHISPLIEVCLVIFGMMLNLFLWKGTNTCMFMHVQKCSHRMIIKADL, 
GKKTSL I F I FH I RFFE 



The following DNA sequence Seq-2391 <SEQ ID NO. 36> was identified in H. sapiens: 

GGCCGCCCAGGTCAGGGAACCGTGGTCTAAGTCCCAGCTTTATTCTTAGTTGGAGGAGTG 
GCCTTAGGTATGTCACAGGGCCCCTTAGGCCTTTTGGTTGTCGTTTTCATAAAAGGCAGC 
TTGTCTTGCTGCTGACAATCATCTTTGAGAGTGTTAGACTTAAATGAGATCCTGCAGTAG 
TTTTCACCCTCCACAGGTAGCAAAATCTTTACTCTAAACAAATTGTACTTGATTCCTTGA 
TGCTAAAACAAAAGAAAAACCTGGAATTTTATTACTACAAACATATTCTATAAGCCCTCA 
TGTATATTTTTTACTTTTCTTGGAGCCCCTCAGTAAGAAAAACAAAACAGCTTTTAATAC 
AATGTTTTCACAATGGCAAAGTTCAAACACAGACAAAGGTAGAGGCAATGGTATGATAAA 
GCCCCAGGCATTCATCACCCAGATTCAATAATTACCAATTCATAATCAACCCAATTTCAG 
CTCTCCACCTCACACCTCACTTTTTAAAAGACAGATCCTCCCTCATTAGATTAGTTCATT 
CACAAATATTTTATATGATCTTGAAAATATAAGTGCTCCTTTAATCATTGTGATATCAAA 
TTCAAAATTAACATTAATTCTCAAATAAATAGGGCTATTTTGATG 

The following amino acid sequence <SEQ ID NO. 170> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 36: 

HONSPIYLRIN^FEFDITMIKGALIFSRSYKIFWELIGRICLLKSEVGGBLKLGLI GNYIWVMNAWGFI 
IPL PLPLS VFELCHCENIVLKAVLFFLL RGS KKS KKYTGL I EYVC SNKI PGFS FVLAS RNQVQ FVSKDFAT 
CGGKLLQDLIVHSQRLSAARQAAFYENDNQKAGALHTGHSSNESWDLDHGSLTWAA 



The following DNA sequence Seq-2392 <SEQ ID NO. 37> was identified in H. sapiens: 

TTTGAAAGTACATGTATAACTAATCTACATCTAGCATCAAATAACTACCACTTCTTCCTT 
CCTGTTTATATCATTACTGCCTTTTATTTCATTTATCCACATGCTATAATCACTCAATAC 
TTTGTTACTATTATTGTAAACAGTTATCTTTCAGATCAGTTAAGAAAAATAAAACTTAAT 
TTTACCTTAATATAGTACTTTTCTAATGCTCTTCCTTTTTTATGCAGTTCTTTTTGACAT 
TTCTCATAGGGCAGGTCAGCTGGCAATGAATTATTCCAGTTTTGTTTGTCAGAAAATATC 
CTTATTTCTTTGAATTTGAAGGATAATTTTGCTGAATGCAGAATAATAGTTTGGTAGCTT 
TTTTGTTGCAACACTTCATGTATTCTCCTTTCTTTGTGTTTGCATGGTTTCTGAAGAGAA 
AGATAATGTAATTCTTATCCTTTTTCCTCTATGGATAAGGTGTTGGCTTTTCCCCCTCTC 
TAGCTTCTTTCAAGATTTTCTCTTCTCTTTGGTTTTTTGCAGTTTAAATATGATATGCCT 
GGGTGGAGATTTGGATTTATTAT 

The following amino acid sequence <SEQ ID NO. 171> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 37: 

LKVHVLIYIHQITTTSSFLFISLLPFISFIHMLSLNTLLLLLTVI FQISEKNLILPYSTFLMLFLFYAVLF 

DISHRAGQIAMNYSSFVCQKISLFL IRIILLNAEFGSFFVATLHVFS FLCVCiyiVSEEKD]WILILFPLWIR_ 

CWLFPLSSFFQDFLFSLVFCSLN MICLGGDLDLL 



The following DNA sequence Seq-2393 <SEQ ID NO. 38> was identified in H. sapiens: 
ACTTCTAACTGCTGGCTTTAATTTAATTTAATTTAATTACAGCATTTTCCACACATGCCC 
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ACAGGCTCTTGGTAATAGTTGCATTTTTAATAAATCTAATATATAATAATGACTTTGTTT 
TTAATTTTCCACTGAGAGTTGGATCCTGAGTTGAACACAGAGCTCCAGACAGGGGCGTCT 
GGTTCACTCCATGTGATTGGATTTCAGGGAACCAAGGGGCTCCTAATTGGAAAATAGCTG 
TGCTTTCACCCCCTATCCCCACACACCTGTGTTTAATGTCCTCAGCAAGCATCCCATAGG 
ACATGAAATGACCGCTTGTTTCAGTCAAAATGATCAAACCAGTTGAGCAGGCATTCCTCA 
GGCTGGACTGTGAAAGGAAAATGGAGGTAAGCGAGCAATGCCTGGCCAAGACCATTATAC 
AAAGAGACTCTATGGACAGCACTCTGGTGGTGGCCTTTACGGAGTGACCCACTGCTCTCT 
GCCTTTATCCACAAGTCACTGGGCCAACTTAGAACTGTAATCAAACATAGTTCAACCAAA 
GGATGAATTTTATGACTACTGATTTCTCCTTTGCAAAGACCGTGGTTGATATTCATCGGT 
AGGC 

The following amino acid sequence <SEQ ID NO. 172> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 38: 

AYRISTTVFAKEKSWIKFILWLNYVLQFVGPVTCGRQRAVGHSVKATTRVLSIESLCIMVLARHCSLTSIF 
LSQSSLRNACSTGLIILTETSGHFMSYGMLAEDIKHRCVGIGGESTAIFQLGAPWFPEIQSHGVNQTPLSGA 
LCSTQDPTLSGKLKTKSLLYIRFIKNATITKSLWACVENAVIKLNIKASSK 



The following DNA sequence Seq-2394 <SEQ ID NO. 39> was identified in//, sapiens: 

CTCGAGCAGTAACCTGTGCTTCTACAATTATGACACCCACTCCAGGGATAGTCACTGCCA 
AAGGGTAGAACTGCTGGGGGCTCATTGCACTCACACAGACTAAGAGTGTAGCATCTCCCA 
GTTATGCGGGCATCAGGGCAACATGGGGAGAACAGTGGCAGGCACATAAGGCCACCCCCA 
GGTACAATGTCCAGTGCAGTTCACGGGTAGGTAAATCTACTCTGTGTCCCCACAGACCCA 
TAGACTCCCAGGGGGCACAAAGTCAATCAGGGCCTGACCTTGGTAGTGACATGTGTTATG 
TTTGCAAAGGCTGTGACAGGTACCCATCCCACAGTGGTGTTACCCCAATGTTGCTCTATG 
CACTGTGGCACTTGGGCTGGGAGTACTACATGTTCCCCACTAGCCAGCCCCATCATAAAC 
GCTATGGGCCAGCCAGGGGTTGGGCACACCATGTGTCTTGCAGCATCCTTTGTCCAAAGC 
TGCCATGTTGCATTCCAGGCATCAGCCATGGGACCCCCAAGTCTCCAACCATGTCCAGTT 
CTCTGCAGACACAAGATGTATGTGCCAAGGCAAGCCATCCGCAGCCCTGCTGGAAGGGCA 
GTGCATATCCAATAGTTGGAAACATTGGTCACCTAGTGTAAGGTGTGGGCCCAGTCCACA 
ATGCAATTGGAGTATGTTAACCTCTGG 

The following amino acid sequence <SEQ ID NO. 173> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 39: 

QRLTYSNCIVDWAHTLHVTNVSNYW ICTALPAGLRMACLGTYILCLQ RTGHGWRLGGPMADAWNATWQLWTK 
DAAR HIWCPTPGWPIAFMMGLASGE HVVLPAQVPQCIEQHWGNTTVGWVPVTAFANITHVTTKVRPLTLCPL 
GVYGSVGTQSRFTYPTALDIVPGGGLMCLPLFSPCCPDARITGRCYTLSLCECNEPPAVLPFGSDYPWSGCH 
NCRSTGYCS 



The following DNA sequence Seq-2395 <SEQ ID NO. 40> was identified in H. sapiens: 



AGCTTTATTTGGAAACATGATGAAAAATGTGATGTATTAATACTTACTGATACTCCAAGA 
AAAAAATAATAAAATATTTAGAAAGCTCCTCCCATCATTTCCTTTGGCTTTTTAACTCTA 
CCAGATCTTTGAGAATGCATATTGTTGCTGGTTAACCAGATGAACCACCCTTTCCTTACT 
AGTTCTGCAAGATTCAATATCATTCATAGTCTCCAGCACTCTAGAGTAATCATTACTAGC 
TGTTAGGAAAATTATGGTATTTCCTAAAAACTTTCTTTGTGACAAGTGAATAAACCAAAA 
GGATTAAAAAAAAGATGTTCCAGTTTGGGAAAAATAATGCAATGAATACTGCATCTGATG 
CACCATTTAAGAAAGAGAGAAAATAAAAATGCTCATTTCTAATTGTCCTCATTTCAGCAG 
CTTCCCAAATATTCTTCTATTTCTTTCTTTTTAAGTAATTACCACATTTTCATATTTGCT 
GAATCATGAA 

The following amino acid sequence <SEQ ID NO. 1 74> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 40: 
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FMIQQI KCGNYLKRKKKNI WEAAEMRTIRNEHFYFLSFLiNGASD AVFIALFFPNWNIFFLILLVYSL VTKK 
VFRKYHNFPNSLLSAGDYEYILQNGKGGSSGPATICILKDLVELKSQRKWEELSKYFI IFFLEYQVLIHHI 
FHHVS KS FFLKKVC I Y I S KRVSWKKN 



The following DNA sequence Seq-2396 <SEQ ID NO. 41> was identified in H. sapiens: 

CCCGAGTGACAGAAGCCATTTCACTGCCAGAGACTCTTAGCGGCCTTCAGTTCTCTTGAG 
CTGGAGCCACTGGGTCTTGTATGAAAGCTCACCAGGACATCTCATGTGGACCTCGGGCAT 
CTGAGCCGGGACCATCCTATTACAAGTGCGGAAACCAGATCATTAATGCAGAGCTGAATT 
CAAATTGTTACTTGCTAGCTTAGGAAAGAATCCTTGGAAATCCAACATATTGTCTAAATG 
GATCAGTTAATCTTACTATGTGCATTCTACATACCCTTTCATTGTTTGGGCTTAAATAAC 
TTTTCTGCTTTGTCTGGTTTAATTTGATCCAATGTGGATCGCTGGAAGAATATGATGTAT 
GTTTTAGAATAGAAACAGTTCTGAGATGAAGTTGAGCACAATTTCCTGTTCTAGTTGCAA 
TTAAATATAAATATAGCATTTGACATAAAATAGCTGGCCCGATATATTTAGAGTACAAGT 
TAAGTGTCATCCCCTTAGAATTGGGCATTGACTCCGTAGAATTCCCCTTTGTACAAGGTG 
AGCAAATGTATATTTTGTTAAAAATAAGTATCTGACTGCCAAAACGGACAGAAAGCTCTT 
TGCCATATGTGTTTTCA 



The following amino acid sequence <SEQ ID NO. 175> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 41: 

ENTYGKELSVRFGSQILIFNKIYICSPCTKGNSTESMPNSKGMTLNLYSKYIGPAILCQMLYLYLIATRTG 
NCAQLHLRTVS I LKHTSYS S SDPHWMKLNQTKQKS YLS PNNERVCRMH I VRLTDPFRQYVGFPRI LSAS KQ 
FEFSSALMIWFPHLDGPGSDARGPHEMSWAFIQDPVAPAQENRPLRVSGSEMASVTR 



The following DNA sequence Seq-2397 SEQ ID NO. 42> was identified in if. sapiens: 

CTTTTTAATTTTGTTTTTGTAGCAGTTGTTTGTATCCATGTGTGTTGGTGCCCATATGTA 
TTGTTTGGGGTTTGGTTATTCTCTCAAAACCAAGTTACCGTAAAAAGTTTGAATTTTAGT 
ATTTCTTTATTGAGTAGTGGGACCGTCTAGACTGTGTGCTGACTCTTACTAAAGTCATTT 
GTTTTTCTTACCCGTGGAGAGGTGTATTCTTGAACCCTTTAAACGGGTCTCTACTTTGGC 
CTAAGACCATATTAGAAAACTTTTTTGAAGTCACTTATTATATGCCATATAATTAAAAAG 
TTATATGGTATATTCTCCCATTACATTTTAGCCACAATGCCCGTATATTAAATAAGCAAA 
CAAACTATATGTGGCAATTAAAACTTAAAAAAAAAAGCCTGAATTGGCTCTTAGAAATAT 
TTAATCAAGTAGTATCCACTAGAACTTAACATTTCATCCTGTGGATCATCACACACAAAA 
TACCCAACCCTGCTGTCATTCAGGGTCCTAGCAGGAACAGGTAGCATCAAATAGGATAAT 
TGATGAGAGCTTAAGAAAGGAACTATTTACAAATATGTGGCCAGATTAGGGGAAACCAGT 
AAGGTTGGGAATGCCGCCCAGGATTCTAACAAGAGTGAGAATCTATTTCTACT 



The following amino acid sequence <SEQ ID NO. 176> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 42: 

LFN FVFVAWC I HVCWCPYVLFGVWLFS QNQVTVKSL NFS I SLLS SGTV T VCLLL KS FVFLTRGEVYSTLT 
GLYFGLRPYKTFLKSLI ICHI IKKX1YGIFSHYIL1ATMPVYISKQTICGNNLKKKAIGSKYLIKYPLELNIS 
SCGS SHTKYPTKLS FRVLAGTGS I KDNELKKGTI YKYVARLGETS KVGNAAQDSNKS ENLFL, 



The following DNA sequence Seq-2398 <SEQ ID NO. 43> was identified in H. sapiens: 

TCCATGTAACATTGATGAGCACAGTTTTCTCTTCTGTAGCAAGCACTCCTCTGCCTAATT 
CATATGACTAAAACAGTGCTTCTCAAACATATGGTCTCAGGAACCCTTTAAAATCTTAAC 
AACTAGTAATGACCCCAAAAAGGTTTTTTATAATATGAATTTTATATATAAATATTTTAT 
TGGAAGTCCACTTTTATGAAAATAACCTTTTTTCAAAAATTTCATAAGAAAAAAATAGTA 
TTATTTTACATATTTGAGGCATCTTTTTAATGCCTGGTTTAATAGAAGACAATTGAATAT 
TCATGTCAACTTCTGGATTCGATCTGTTTCAATATGTGTCTTTGGTTGAAATACATGAAG 
GAAACTTGGGATCATCAGACATATAGTTAGAAAAGGGTGGAGTATTTTAACAGCCTTTTT 
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GGACAACTGTGGACATTGTGCTTTGATATTACAACAAAACTGGAGAAGTGGTAGGTTCTA 
AATGATTAGTTGCAACATGGAATCTGAAACCACATCATGAACTATTTGTAATCTGGCATA 
TTAAGATCTATTTATCTATCTTGCACTTTGAATGGGATCCTTTGCTCATGCATCTTTTTG 
TAACATGAATCATCTCAAACACGTTGGTTCATTGAGTTATGC 

The following amino acid sequence <SEQ ID NO. 177> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 43: 

HVTLMSTVFSSVASTPLPNSYDNSASQTYGLRNPLKSQLVMTPKRFFIIILYINILLEVHFYENNLFSKIS 
EKNSIILHIGIFLMPGLIEDNIFMSTSGFDLFQYVSLVEIHEGNLGSSDILEKGGVFQPFWTTVDIVLYYN 
KTGEWGS KLVAT WNLKPHHEL FVIWHIKIYLSI LHFEWD P LLMHLFVTI ISNTLVHVM 



The following DNA sequence Seq-2399 <SEQ ID NO. 44> was identified in H. sapiens: 

AATTAAAATCCCTGCAGTCAAATTAGACTCTGCATGTCTGGGGATATTTAAAAGGATAAT 
GTATAGGGGTTGCCATGGTAACTCATCAAGTGGTAATTCTGTACCTTTCTGAGTGAAAAC 
CTTGAAAGGAGAAGACAAGCAATTTGGGGAGATAACAGCACCAGAAATTGAGTTCATCTG 
TAACTTAGGCTCTCTGTGAGTTTGTTTACCAGCTATTCACCATGTGGATGAAAAACAGTA 
AAAAGACAAAAAAGATTCACATTTCAAGGCTCCCTAAAATTGCCAATTCCACTCTATAGC 
TGATTCTCAGCACAGGAGGAAATGGGACTAGAATGCTGGGAGATGACACTATCATCGAAC 
AGTGAGCTCCAAGGAGAAGCCTAATTGTTACTTCTCAATGGCAGAAGGCGGGTGCTTCCC 
CCGGGGCAGGATTCTGTTTAATCCTTAGGTTAGAGCCCAGCTTCAACCCAGTGTCACAGG 
TCAATTACCACCCTCCAACCCTGAGGGGCGACATGAACCATACTCACGCACCGGCGCATG 
CTCCCTCCTCAGCACCTCTTGTACATTCAGAGCTCCTGCATGGGATGCCGAGAACTCACA 
CCCTTCCAGGGCTGCTGAAGATCATATGACTGATCATCAACTTTGATTTTTGACCCATCT 
GTCAACAACGACAC 

The following amino acid sequence <SEQ ID NO. 178> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 44: 

IKIPAVKLDSACLGIFKRIMYRGCHGNSSSGNSVP FVKTLKGEDKQFGEITAPEIEFICNLGSLVCLPAIH 
HVDEKQKDKKDSHFKAPNCQFHSIADSQHRRKWDNAGRHYHRTVSSKEKPNCYFSMAEGGCFPRGRILFNP 
VRAQLQPSVTGQLPPSNPEGRHEPYSRTGACSLLSTSCTFRAPAWDAENSHPSRAAEDHMTDHQLFLTHLS 
TTT 



The following DNA sequence Seq-2400 <SEQ ID NO. 45> was identified in H. sapiens: 

GCCTAACTGAATTATAACCGCGAGTTTGCACAGTGGTGAGCATAGCTGATGAGATGCAAG 
CAAAAAAAGAGTATTGCTGACCTAGGACCATGAGGAAAAACCAAATCCAAATTAGTCAAG 
TTGGAGGACATTTGTTGAAAACTCCACACTTCCATGAGGTCTGTAGCCTTGAGCCTATCA 
GTGCCGACACAGAACATTCTGAATAGTTCAATGCCTCTTTCTGTTAAAGAGGAGACGCCT 
CACTCTGCCGCTCAATCTTGGACTTGTTTGTGCACAGAGGTCCTTGCTTATGTAACACTC 
GCTTTTAACTATAATTCACAGAGTCCTTTGAACACATAAAGGGAAAGCCACTTTCGCTCC 
TGTTAAGGATGTATAAGCACAAAAAATGAACAGTGAATTAATCCTAGTGTTTTATACATT 
TTTTTTTAAAAAAAGAATCTAAGCCAGAATGAGGTTACTGCCTAGGCAAAGAAGAAGACA 
GCTCATCACAGGTGAGTGTAACACGTTTTTCATATGTACAAATTAAGCAGCCTGAAACAA 
AAGGCACTCAAAAGGTAAAAGAATACCAGTCCACCCCTCTGATTTGTCAAATCAAAGTTC 
TGTCAACTG 

The following amino acid sequence <SEQ ID NO. 179> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 45: 

SQNPDLTNQRGGLVFFYLLSAFCFRLLNLYIKTCYTHLAVFFFAAVTSFWLRFFFKKMYKTLGLIHCSFFV 
LIHPQERKWLSLYVFKGLCELLKASVTARTSVHKQVQDAAEGVSSLTERGIELFRMFCVGTDRLKATDLME 
VWSFQQMSSNLTNLDLVFPHGPRSAILFFCLHLISYAHHCANSRLFS 
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The following DNA sequence Seq-2401 <SEQ ID NO. 46> was identified in H. sapiens: 

AAAAAAAAAAAAATTCAGGGGAAAAAAGCAATTAAAAAAACATAACTATAAAAATAATAC 
AAATTACAAAACAACCATTTACATAGCATTTACATTATATTAGTTATAAGTAATCTAGAG 
ATGATTAAAGTGTACGGAGGAATGTGCATAGGTTATATGCCAATACTGCCTCATTTTATA 
TGAGGGACTTGAACATAGAAGGGTTTTGGAGTCCACAGAGGTCCTGAAACCAATTTCCCC 
TTCCCATGCCTGGGATGACTGAATTATACAGCAGCAAAAATGAATATACTCAAGCTATAT 
GCATGAGTCTCATAAATATAATGCTCACAGAAAAAAGCAAGTTGCAGAAGGGTAAATACG 
GTTGATATATAAAGGTGCTAAACACAGAACTATTTAATGATATACGGATGCAGTAAAAGT 
ATAAGAAATGTATGCAAACTTACTTAAATTCAGGGTGTTGGTTACTTGGAGTAAGGCGAA 
TGTTTGGGATGTCAGTAGGTACCTGACAAATGGCAACTTAAC 

The following amino acid sequence <SEQ ID NO. 180> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 46: 

VAI CQVPTDI PN I RLTPSNQHPEFK VCIHFLYFYCIRISLNSSVF STFIYQPYLPFCNLLFSVSI IFMRLM 
HIAVYSFLLL YNSVIPGMGRGNWFQDLCGLQNPSMFKSLINEAVLAYNLCTFLRTLSKCYVNGCFVICIIF 
IVMFFLLFSPEFFFF 



The following DNA sequence Seq-75 <SEQ ID NO. 47> was identified in H. sapiens: 

AGCTAGGGTGGGCAGGAGTGGTCTCTGAGAGGTGACATTTGAGCTGAGACCTGAATGACA 
AGAGACCAATGTCAGCTCTCTTTAAGAAAGTTTTCCTTTGTTTTAGTGGCTCTCTCCATA 
CTCTTATTTTAAACTCACTTAACATCAATATAAAAGTGTCCTTTGCAGCAGGACACTTTT 
AGGAGGTCTTGAGCCCCTCTCCCACCAGCACTCATCTGTGTACAAACAAGTTGTTGCTAG 
TGGTGTTGGAGCTCGTTTTTCCCAAGCTTCACCTTGGCATTACCCAGATCTGTTCAACCC 
TGGGCATCTCTTCCTCCCAGCTGGATGCTCACCCAACTTGTTCTGCCTCAGTTTCTGGAG 
GAGCCTGACTCTATTTTTGCCCCCCTTGAAAGAAAGTACAGGACTGGGTTGAGGCAGCTG 
CTCACACTCACCAGAGGCCTCCATATCTTGTAGGCCACACTGGCTGCCATCAAGAGCTGG 
CAGTCCTGAGAAAGCAGAAAGCAGATGGTGAGGTAGAAGGAGCGAGTGATATGGAAGGGC 
ACAAAACAGAGGGTGAAGAGGCCACACACCAGTAGGATGGTCCGGATGGACCTGGCTCGG 
GCTGTGTTGCCTGTCCTCATGAGGTTCTCCTCTGGCTTGATCAGGCTCCTGACCATCAGT 
GAATAGCACACCAAAGTGACC 

The following amino acid sequence <SEQ ID NO. 181> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 47: 

VTLVC YSLMVRS L I KPEENLMRTGNTARARS I RT I LLVCGLFTLC F VP FHI TRS FY IiTT CFLL SQDCQLLM 
AAS VAY KI WRPL VS VS S CLNPVL YFLS RGAKI ES GSSRNGRT SWVS I QLGGRDAQGTDLGNAKVKLGKNEL 
QHHQQLVCTQMSAGGRGAQDLLKVSCCKGHFYIDVKVNKSMERATKTKENFLKESHWSLVIQVSAQMSPLR 
DHSCPP 



The following DNA sequence Seq-76 SEQ ID NO. 48> was identified in H. sapiens: 

CCAGGGGGAGGGGGGCACGGGCTATAAACGCTCGGCCGCAGCGGCGCCGGCAGAGAGCCG 
CCGAGCCCAGCACAGCTGCCCTCTGGACCCTGCGGACCCCAGCCGAGCCCCTTCCTGAGT 
TCCACAGGCGCAGCCCCCGGGCGGTCGGGCGGAGGGGTCCCCGGGGCGGTGCCAGGGCGC 
AATCCTGGAGGGCGGCCGGGAGGAGGAGGTGCGCGCGGCCATGCACACCGTGGCTACGTC 
CGGACCCAACGCGTCCTGGGGGGCACCGGCCAACGCCTCCGGCTGCCCGGGCTGTGGCGC 
CAACGCCTCGGACGGCCCAGTCCCTTCGCCGCGGGCCGTGGACGCCTGGCTCGTGCCGCT 
CTTCTTCGCGGCGCTGATGCTGCTGGGCCTGGTGGGGAACTCGCTGGTCATCTACGTCAT 
CTGCCGCCACAAGCCGATGCGGACCGTGACCAACTTCTACATCGGTGAGTGCGGGCCGCT 
GCGCCGCACCTGCTGCCGTCCCGGGGGGCTCCGAGGGCCGAGCGGCCTGGGGCGCCCTCT 
CGCGACGC 



The following amino acid sequence <SEQ ID NO. 1 82> is the predicted amino acid sequence derived from 
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the DNA sequence of SEQ ID NO. 48: 

QGEGGTGYKRSAAAAPAESRRAQHSCPLDPADPSRAPSVPQAQPPGGRAEGSPGRCQGAILEGGREEEVRA 
AMHTVATSGPMASWGAPANASGCPGCGANASDGPVPSPRAV DAWLVPLFFAALMLLGLVGNSLVIYVI CRH 
KPMRTVTNFYIGECGPLRRTCCRPGGLRGPSGLGRPLAT 



The following DNA sequence Seq-77 <SEQ ID NO. 49> was identified in H. sapiens: 

AAGTCGCCTGTCTTTGATCTGGTAGCCAGGCTGTGATGGCTAGCTTTAGGATATTTTCCC 
TATATTTCTCTTGCTGTCAGGTTACCCCTTGGTATACCTGTAATTGATTTCCCCAGTTAG 
AGAGTTTAGATGTGGACAGGGGAAGTACAAACTAGAGCTTAGTGCAAGATAAACCAAGGG 
TGTAATTATCAAGTTGTACTTGAACAGAAATATTACCCAATAGGATTTCCAAATGAACAG 
GATGGCAAAGAGTTCTGGGGTGTGGAAGTCAGAGTAGGTGCCAAAGGATCTAGATCAAAG 
GGGTTGGTAGATGAGCAGGGATGGGTCAGAGAAATCTAGGACTGTTAAAGCAAGCATGAC 
CCAGGCCATGTTCTGAGGTTGGTAAAGTGAATTATAGAAGGTGAGACCAAATGTGAGATT 
GTGAGATTTTAACCACCCCAAAGAGGGAGTATGTGCCTCAGGCAAAGAAAATGGGAAAAA 
AAAAACATGGTATATGGCATATTTGAGGAGCAAAGATAAGTTCATTGTCACTAGGGCAGA 
GCAAGGGATAAGTGAATGGTGTGAGACAAGATTGGAGAGGTTAACAGTGGCCAATAACAA 
GTGATAAAAATAATTTTCAAATGAGAGCAGCCCAGCACTTATAAAGTGGTTAATGTGCAC 
CAAGTACTGCTTTAAGTTATCCTGCAGTATTATTG 

The following amino acid sequence <SEQ ID NO. 1 83> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 49: 

IILQDMLKQYLVHIN HFISAGLLSFENYFYHLLLAT VHLSNLVSHHSLI PCSALVTMNLSLLLKYAIYHVF 
F F P F S LP E AHT P S LGWL KS HNLT FGLTF Y NSLYQPQNMAWVMIALT VLD FSDPSL.LIYQPLSRSFGTYSDF 
H TPELFAILFIWKSYWVIFLFK YNLI ITPLVYLALSCSLYFPCPHL NSLTGEINYRYTKGPDSKRNIGKIS 
SPSQPGYQIKDRRL 



The following DNA sequence Seq-78 <SEQ ID NO. 50> was identified in H. sapiens: 

GCCTCCAACCGATATTTCTGTCTGTTGCTCTGACCAGGTACTGGGCCATCACCAATGCCC 
TGTAGTATAGTAAATGGGCCATCTCAAATTGTATCTCTATCCCAGTGCTCTTCTCCTAGA 
CCTCTTGCACCACCTACTCCACATGTAAGACCTTCTACATTTTGGTTGTGTTGTTCATCA 
TCTTCACACATTGCCCAACAAGAACATCCAGAAGCCATCATCACAGCACCACTGCCCAGG 
TCATCACAGCTCACTCTTCTTCCTCAACCCCAGCCTCCATGAGAGGCAAAGGCGCTTAAC 
TGGCTCTCCTCTGCTTGTTAATCACATGAAAATCAAGCATGCTTATAGTGTCCTAGTACA 
ACAGGAAATTTACTTTCAAACAAGGAAAGCCACAGAAACCCTGGGGATCATTTTAGGGGC 
TTTTATCATCTGCTGGCTGCCTCTCTTTATTGTTTCTCTGCCAGCCAAGATACCACCATA 
TTAAGACATCTTCATCTTGCTGAGCTTTTTTTTTTTTTTCTTTTTGATACCAAGTCTCAC 
TCTTGTCTCCCAGGCTAGAATGCAATGGTACAATCTCAGCTCACTG 

The following amino acid sequence <SEQ ID NO. 184> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 50: 

PPTDISVCCSDQVLGHHQCPWMGHLKLYLYPSALLLDLLHHLLHMDLLHFGCWHHLHTLPNKNIQKPSS 
QHHCPGHHSSLFFLNPSLHERQRRLTGSPLLA/NHMKIKHAYSVLVQQEIYFQTRKATETL GIILGAFIICW 
LPLFIVSLPAK I PPYDI FILLSFFFFFFLI PSLTLVSQARMQWYNLSSL 



The following DNA sequence Seq-79 <SEQ ID NO. 51> was identified inH. sapiens: 

CAGGCGCCTCAACTGTTCCACAAACCAAGCCTGAAACCAGAACTCCAACTTCTAGTCTGA 
AAAGCAAAGTGGCACCTCGCAAACACCCTGTGGCCCCAAGTAGTCTCACCCAACCTTGGG 
GAAGAAGCAGAATTCAAGCTGTAACTGCCTGTTGGAGAGAGCCAACCCTCGGCCTCTGTC 
CTCGAAAGGCAGCACCAAAGTTTTCCAAGTGGAATCAAATGTGCAGGGAGGATC 
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The following amino acid sequence <SEQ ID NO. 1 85> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 5 1 : 

ILPAHLIPLGKLWCCLSRT EAEGWLSPTGSYSLNSASSPRLGETTWGHRVFARCHFAFQTRSWSSGFRLGL 
WNSGA 



The following DNA sequence Seq-80 <SEQ ID NO. 52> was identified in H. sapiens: 

CTGTACCTGTCACAGTTATCAAAAATTTATTCATTCAGAAGTCTTTGTTGAACACCTGTT 
ACGTGTACTGAGCATTGTCCTAGGTATTTGAGATACATCAGTGAACAGAGGATCCTTAAC 
AGACAATATACATAATAAGTTATGTAATAGCTTACAAAGTGACAGTACCTTTGGGAAAAA 
GGAAAGGTATTATAGGATAAAGATGATCAATGAACAGGAAGTTTGCAGTTTTAAATTGAG 
TGGTCTGGGTAAGGAAGATCATACCTGAACCAAGACACAAAGGAGGTTAGGGAATGATGA 
GCCCTGCA 



The following amino acid sequence <SEQ ID NO. 1 86> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ED NO. 52: 

CRAHHSLTSFVSWFRYDLPYPDHSINCKLPVHSSLSYNTFPFSQRYCHFVSY YITYYVYCLLRILCSLMYL 
KYLGQC S VH VTGVQQRLLNE I FDNCDRY 



The following DNA sequence Seq-81 <SEQ ID NO. 53> was identified inH. sapiens: 

TAGCAGAGCAGGTGCTAGTGATATTTGCAGAACAGGTGCTGAATGAATGCATGAACAAAT 
GCATGAATGTGGAAATGAAAGGGGATGCAGATGGAGATGATGCAGATGGAGATGATGATG 
CAGATGGAGATGATGCAGATGGAGATGATGCAGATGGAGAGCAGTGGCCATGCAGAGTCT 
TTGCAGACCTTGGCTTGGCTTCAGGCTGTGGGGGCTGTGCAAGCCAAGGGTTTGAGTTCC 
ACCTCCAGTGCTTGCCAGCAATGCCACCTTGGGTGACCTTTATCTTGCTACCTGGAAAGT 
GGGGATGCTGGCAGCCCCTCCCTCCTGGCATCACTGACACTGCATGGTCAGGGTGTGATC 
CCTTTGGGTACAGGCGGGGGTGGTGGACCTCCCAGGTGGGCAGGTCCAGTTTGGATGAAA 
GGCCAAGGACGATTCATAGGAGAGCACAGGAGTCCTTGCTTAGCCCCAGCAATTCCACAG 
AACCTGCTGTGAACTGCTGGCTGCTGCCCGTAACTTTTCCCTGTCCCTATTTCCACTCCT 
TGGAGGCCGCAAGAACAACTGCTGGCTGGCCTTGGCCACTGCCT 



The following amino acid sequence <SEQ ID NO. 1 87> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 53: 

AEQVLVIFAEQV LNECMNKCMNVEMKGDADGDDADGDDDADGDDADGDDADGEQWPCRVFADLGLASGCGG 
SASQGFE FHLQCLPAMPPWVTFIItLPGK WGCWQPLPPGITDTAWSGCDPFGYRRGWWTSQVGRSSLDERPR 
TIHRRAQESLLSPSNSTEPAVNCWLLPVTFPCPYFHSLEAARTTAGWPWPLP 



The following DNA sequence Seq-82 <SEQ ID NO. 54> was identified in H. sapiens: 

AGTCTTTTTCTTTAGGGAACTTTGTTGTTGCTTCACTATATAGTTGTTGTTTCAACAATT 
TTGTGTTGTTTCACAGTTTCACTGTGACAGTTTGATGTTAGGTTGATTCTTTTTCCTCCT 
CTGTATAAAAGATTATGTCACCAGAATCTTCTTTCATTACTTTGGATAGGACCTAAAGGA 
CCCTCTCAATCTGAAAATCTATGCTATTTGTTATCACAGAGCAGTTTTCTGCTGTCATTT 
CTTTGATTGTTACTTTTCTATTTATTCCTTTTTCTCTTTCTAAAATGCCATTATTTGTAT 
ATTGGAGTCATAGATCTGAGATCTGTGAATTTGCTATTCATGTCTCATATCTTTTTGCAA 
ATGGTTTCCATGTCTCCAAGTCTTTGTTCTCTATTGTGAGATATTATTTGTATTGTTTTG 
TCCAGAATATTAATTTAGTTCTATTCATTGACTATTCTTTGGTTTTGCTGTTGAATTTTT 

TCTTACGGGGTCTTATTATA 



The following amino acid sequence <SEQ ID NO. 188> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 54: 
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VISLIVTFLFIPFSL S KMPLFVYWSHRSE I CEFAI HVS YLFANGFHVS KSLFS I VRYYLYC FVQNI NLVLFI 
DYSLVLLLNFIQE CVFLSDYFFLPNCIFLRGLII 



The following DNA sequence Seq-83 <SEQ ID NO. 55> was identified in//, sapiens: 

GCCCAGGGAAGCCAAAAGATTGGACATCCATGCTCCCCTCCTCTCCCTTCCCGACTGCCA 
TCTCTTGATGGCGGCCAGTGTGGCCTACAAGATATGGAGGCCTCTGGGGAGTGTGAGCAA 
CTGCCTAAACCCACTCCTGTACTTTCTTTCAAGGGGGGCAAAATTTGAGTCAGGCTCCTC 
CAGAAACTGAGGCAGAACAAGTTGGGTGAGCATCCAGCTGGGAGGAAGAGATGC 

The following amino acid sequence <SEQ ID NO. 189> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 55: 

PREAKRLDIHAPLLSLPDCHLLMAASVAYKIWRPLGSVSNCLNPLLYFLSRGAKFESGSSRNGRTSWSIQ 
LGGRD 



The following DNA sequence Seq-84 <SEQ ID NO. 56> was identified in//, sapiens: 

TCCTTGGTCATTTTGGTGTGCTATTCACTGATGGTCAGGAGCCTGATCAAGCCAGAGGAG 
TAACCTCATGAGGTACAGGCAACACAGCCCGAGCCAGGTCCATCCGGGACCATCCTACTG 
GTGTGTGGCCTCTTCACCCTCTGTTTTGTGCCCTTCCATATCACTCGCTCCTTCTACCTC 
ACCATCTGCTTTCTGCTTTCTCAGGACTGCCAGCTCTTGATGGCAGCCAGTGTGGCCTAC 
AAGATATGGAGGCCTCTGGTGAGTGTGAGCAGCTGCCTCAACCCAGTCCTGTACTTTCTT 
TCAAGGGGGGCAAAAATAGAGTCAGGCTCCTCCAGAAACTGAGGCAGAACAAGTTGGGTG 
AGCATCCAGCTGGGAGGAAGAGATGCCCAGGGTTGAACAGATCTGGGTAATGCCAAGGTG 
AAGCTTGGGAAAAACGAGCTCCAACACCACTAGCAACAACTTGTTTGTACACAGATGAGT 
GCTGGTGGGAGAGGGGCTCAAGACCTCCTAAAAGTGTCCTGCTGCAAAGGACACTTTTAT 
ATTGATGTTAAGTGAGTTTAAAATAAGAGTATGGAGAGAGCCACT 

The following amino acid sequence <SEQ ID NO. 190> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 56: 

SLVILVCYSLMVRSLIKPEEPHEVQATQPEP GPSGTILLVCGLFTLCFVPFHIT RSFYL TICFLLSQDCQL 
LMAASVAY KIWRPLVSVSSCLNPVLYFLSRGAKIESGSSRNGRTSWVSIQLGGRDAQGTDLGNAKVKLGKN 
ELQHHQQLVCTQMSAGGRGAQDLLKVSCCKGHFYIDVKVNKSMERAT 



The following DNA sequence Seq-85 <SEQ ID NO. 57> was identified in H. sapiens: 

GTCACACTGAATTAGGGACCACCGTTGTAACTCCATTTTAACTCGATTGTCTCTGTAAAG 
GCCCAGTCTCCAAGTACAGTCACATTCTGAGGTACTGAGGGTTAGGACTCCAATGTATCT 
TTTTGAGGGGACACAATTTAACCCTAATAGACCACAATTAAAATGGAATGCAATAATAAA 
AACTAACTTTTATTGAGCATTCGTAGTCTGAGTTTGGCATTGCTCAAGAGTGCCTTACAT 
TAATTAATGTAATCTTCACAATCCTATGAACTCAGTATCATTATTACCCACATCTTACAA 
ATGAGTGGTTGGAGTCCATGGCAAGAGTAACTTGCCCAAGGTCACGCTGCTGGTAAGATC 
AGAACCAGACTCAAAAACAGTAGTCTAATTCCACAGCAGATTCCGTCAACAACTATTCTA 
CACAGTCTCTACTTTATGGGGTTCAACATAGAGACTATTTTGATGTCTGCGGTAGCTGTG 
AGAATGTGGCTCAGAGACTTCCATCTATGGGGAACTCAATCAACCAAAGGCCCCAGCTCC 
TGCACTTTGAGACCTGTCACTATGTTATCACCGAGCCCACATTTCCCATGGGCTGCTTCC 
AGCCAATGCCCAAACAATGGCAGGGAGACTAAGGCATCCTGTTCCTGGGGAGATGTGGGA 

The following amino acid sequence <SEQ ID NO. 191> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 57: 

SHISPGTGCLSLPAIVWALAGSSPWEMWARHSDRSQSAGAGAFGLSSPMEVSEPHSHSYRRHQNSLYVEPH 
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KVETVNSCRNLLWNTTVFESGSDLTSSVTLGKLLLPWTPTTHLDVGNNDTEFIGLRLHLMGTLEQCQTQTT 
NAQ KLVFI IAFHFNCGLLGLNCVP SKRYIGVLTLSTSECDCTWRLGLYRDNRVKMELQGWSLIQCD 



The following DNA sequence Seq-2337 SEQ ID NO. 58> was identified in H. sapiens: 

ATTCTGTCCTCTTCTCTCTGCCTGCGGCCCCCATCTCCTGAGCCCAGCGAGCTCAGTGCT 
AGTTCACTGTTTGCTCCTCCTTGCTGCAGACACAGAAGATTTGGGAGCGTTCCTGCCGAG 
GTTGGTAAGGATACCTGGAACAGTGGGCGGCCTCTTTGCTCCCCACTTGCTAGGAGTAAA 
GCCGTTTAAAAAGACACCTGAGCCTCTCCGGGTTCCTGCTCCTCACTCAACCCCACAGTA 
GATCTGGTGGGGAGGTTGAGGGCTCAGTGAATCTGCAGGTGCAGCATCGTGTCCTCAGTG 
TCCTGCCCCCTGCTTCCACCCGGTGTCGACAGCTGCACGGTCCACCCCACGCCTGCCTTT 
CCATCGTTCCTCATCAGCCCTGTGATCTTTCCTGTGGCCCTGCTGTGCTGGTGCCCTGTG 
AGGTCCTGTGGACACAAGAGACTGCACGGGCCACACCCCCAGCTGGGTGAGTCCTCTCCC 
TCCTGGGTACTCTGGACAGTAAAGAAAGATGGACACGTGGGCTCCGTGGAGCATGAGGTA 
GTCCAGGACCTCGGCGGCCACAGGTCCTGCCTCCCTGCTTCTCGTGCCCTCCCTCCCTTT 
GGGTCTCTGCTCCACCTCGGTAAACGCTTCGTTCCCACCCCTC 

The following amino acid sequence <SEQ ID NO. 192> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 58: 

ILSSSLCLRPPSPEPSELSASSLFAPPCCRHRRFGSVPAEVGKDTWNSGRPLCSPLARSKAVKDTASPGSC 
SSLNPTVDLVGRLRAQICRCSIVSSVSCPLLPPGVDSCTVHPT PAFPSFLISPVIFPVALLCWCPVRS CGH 
KRLHGPHPQLGESSPSWVLWTVKKDGHVGSVEHEWQDLGGHRSCLPASRALPPFGSLLHLGKRFVPTP 



The following DNA sequence Seq-2338 <SEQ ID NO. 59> was identified in H. sapiens: 

AATATGTCTTAATATTCTAGTAGGGTTAATTCTTTATTGCTTTTTTCTTTCTAGAATTTT 
TCTTATATTATTTTTCATATAAATTTTAGAATAAGTCTGGTTTGGGGGGTCATATAGCAA 
TAGGTAAATTGATTAATAAAGTGATTTGGTGAAGGTTTCACAATACATTTATGAATCAAC 
TTCGGGAGAGTGGTTATGCTTATGTTTAGTCATTATATTTTAAAATGTGACATATCTTTC 
CATTTGTTTTAAGTCCTTGATCAAGCATTAGTTGCCTCCTCTGAGAATCTATAATTAAAT 
TCAAGATAAAATAATTTTTTCCATTTATTGACCCATTTTTAGCTTACAATTTGTTTTCTA 
CCCTTGTAAGTATTATGTTTGGTAAATTATTTTTTATTAATATCTCCCTTACAGATATTA 
TACGCCATAAGGAAAGGAGTCACAGATTTGGTAATAGAGACTCAATACACGTTTGTTGGA 
ATGATGAAAGCATTATGAGGCATATTTTCTTACTATGTTCACCTAATAATCTTAAAGTTA 
TCAAGTTATTAAGTAGAGCCCATTCACAAGTCCAGATCTTTTGATTTTAAATCCTGTATT 
TTTCCATATTTTCAATATTTAATAGGGGAAGTAACATGCTAAAATGCTATAGTTTTGCAA 
TTTTATATCT 

The following amino acid sequence <SEQ ID NO. 193> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 59: 

NMSYSSRVNSLLLFSFNFSYIIFHINFRISLVWGVIQVNLIKFGEGFTIHLINFGRWMLMFSHYILKCDI 
SFHL FVLDQALVAS S ENLLNS RNNFFHLLT HFLTI CFLPLVLCLVNYFLLI SPLQ I LYAI RKGVTDLVI ET 
QYT FVGMMKALGIFSYYVHLIILK LSSYVEPIHKSRSFDFKSCIFPYFQYLIGEVTCNAIVLQFYI 



The following DNA sequence Seq-2339 <SEQ ID NO. 60> was identified in H. sapiens: 

AAGGAAAATGGAAACTAGATGAACGTGACAATATAAGACTTCCAAATCCACGTGGTTCCA 
TGAAAATAGGAAAAACCGAATGCCAAAGGGCAGGCCACAGAAGGAGGAAGACCAGCGCTA 
TGAGCAGGATGGTCACGTACAGCCTGGTCAGTGGCATCTTCCGGGACCCACAAAGGATCC 
TGACCAGCAGGACCAGGCTGGAACCACAGAGAGCCACACATAAAAAAATCAGCCCCCCTA 
CTATGATGAAATCTGATGTTTAACACCAAACAGAATCAGCACCACTAAACAGGAAGTCAC 
AGAAACTCCACTCCAGGACGCTCCGCAGCAGAGACAGGGCCCAGAGCATGACACACACGA 
CCGCTGACAGGTGTAGGGGCGGGGGCGGCAGCGCTACCAGATGGGCCACAGGACGTACAG 
GCAGCGCTCGGTGCTCATGGCGCTTAGAAAGCTCAGGCTTGCAAGGTAGGAAAACATCAT 
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CACAGGGCTGAGGATTTTGAAGATGGGATGGAGGATATTGATGAGGCTTAACGGAAAACG 
TATAATGTGGGTTCTGAGAAAGAGGAAGTCGGCCATGGACAGGTTGAAGATGTAGATGGA 
GAAAGCGTTCCTGCGCATGCGGAAGCCCAGGAGCCAGAGCACGACTGCATTTCCTGTCAT 
CC 

The following amino acid sequence <SEQ ID NO. 194> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 60: 

MTGNAWLWLLGFR MRRHAFSIYIFNLSMADFLFLRgHIIRFPLSLI NILHPIFKILSPVMMFSYLASLSF 
LSAMSTERCLYVLWPIWRCRPRPYTCQRSCVSCSGPCLCCGASWSGVSVTSCLWLILFGVKHQISSGGFF 
YWLSWPAWSCWSGSFVGPGRCHPGCTPSCSRWSSSFCGLPFGIRFFLFSWNHVDLEVLYCHVHLVSIFL 



The following DNA sequence Seq-2340 <SEQ ID NO. 61> was identified in if. sapiens: 

CACACACACACACACACACACACACACACACACACACACACACACGCACGCACCCCATTA 
ATGGGTTCCCTGGGGGCAGGGCATCAGTCCCACTCACTGCTGGGCCTCCAGGGCCTGCCA 
AAGGGGCAAAGTCACACTCAGACATAAACTCTTGGTTTTAGCAATCCAATAAACAGTCAT 
GAAACTAAGTGAGGAAAGTTATTAGATTGAAGGGATTTGAGGGAAAGTCCCATCAAAAAG 
TAAAACTTGATCCCACCTCCACTTCTTGGATGAGTTACTTAATCTCTCTGGCCTCAGTTT 
TTTCACCTATAAAATAGAAACCATGAGAGGACCTACCTCACCAGGCTGTTCTAAAGTTAA 
ATGAGTTAATTCCTGTACAAGCTGAGAACAGCATCTGATACAGTATCTAATAAAGTCAGT 
TATTATTACTTTTATTATTATTATGTACTTGGTTATCATTATTTTCATTCATCAATTATT 
ATTCTCTTCACCTCTTTGCTGCCACCTGGAGTTCCTGGAACCCCTTCACGGCGTACAGCA 
GGGAGACAGGGGAGGGCAGATGCCATTTGCACAGCCATTGGGACTAATAAGCCCCAGCAC 
CCC 

The following amino acid sequence <SEQ ID NO. 195> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 61: 

HTHTHTHTHTHTHTRTHPINGFPGGRASVPLTAGPPGPAKGAKSHSDINSWFQSNKQSNVRKVIRLKGFEG 
KSHQKVKLDPTSTSWMS YLI SLASVFSPI KKPEDLPHQAVLKLNEL I P VQAENS I YS I SQLLLLLLLLCTW 
LSLFSFINYYSLHLFAATWSSWNPFTAYSRETGEGRCHLHSHWDAPAP 



The following DNA sequence Seq-2341 <SEQ ID NO. 62> was identified in H. sapiens: 

TAATGTGGGACTAAAAAACTATTAAAAAATAATGACTTCAACCTTCCCAAATTAGGATGG 
AAGAACATAAACCTAAATATTCAAGGAAACAGGAGCAAACCCTAAATAGAATACACCCAA 
ATACATTCAATTTCTGGAAATGAAAAAAAAAAATTAAAAATCTTGAAAGCAAACAGAGGA 
AAAATGGCACATTTCTTACAGAAAAACAATAATGTAAACCACAGCAGATTTTCCATCTGA 
AACCATGAAGGTTGGAAGGAAACAGATAATATTTTTGAAGTACTGAAAGAACAGAACTGT 
GAACTGTAAATTCAATACCCAGCAATAATATTCTTCAGGCACTAAAGTGACATAGAAAAC 
ATTGTCTAATGAAAGAATGCTAAGGTAATGTGTTGCTAACAAACTTACCTTTAAAGAATA 
AGTTCTC 

The following amino acid sequence <SEQ ID NO. 196> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 62: 

ENLFFKGKFVSNTLPHSFIRQCFLCHFSARILLLGIEFTVHSSVLSVLQKYYLFPSNLHGFRWKICCGLHY 
CFSVR NVPFFLCLLSRFLIFFFHFQK LNVF GCILFRVCSCFLEYLGLCSSIL IWEGSHYFLI VFSH I 



The following DNA sequence Seq-2342 <SEQ ID NO. 63> was identified in if. sapiens: 

ACCTCTAACTTTCTTCACTAATGTGTTGATGTCTGTCACTGCTTAACAAGCAAAATGGCA 
TCAGAAAGAGGGTGAACAAATAAAGGTATATTTAGGGCTAATGATGAATTCGAGGTAAAG 
CACATCAATGTTTCCACCAAGGTTTTTGCTTCCAGTGTGGTAGGGCAAAAAGATGTGAAC 
TGAATTATTGGTACTCTCAAATTAAATGTATTCATTTTATTAATTCATTTAGCAACAGAC 
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ATACACAGGTACATATACCCATATCCGTAGTTTCACTTATAAAGAAAAATTAAATCCACC 
CAACTGTTTTGTTTTCTGCAATATTTTTAACTTCTGTGACTTTTTGTTTTTTCCATTGCT 
TTGAATCCACAATAGGTAGGTAGGAGAATTTGAAGCACCATTGAAATGAAGTATTCTAGA 
AAAGTATGCAGAAAGATAAAGAAAATGCATCCATCTCTAGAAGTGCTTACATCTACTTAG 
CAAGTGTGAAACTCACAATGAGGATTTAGCCTGTTAGTATGGCACAGATTATAAATAGGA 
GAGTCGCTGT 

The following amino acid sequence <SEQ ID NO. 197> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 63: 

5DSPIYNLCHTHRLNPHCEFHTCVDVSTSRDGCIF FIFLHTFLEYFISMVLQILLPT YCGFKAMEKTKSHR 
S KYCRKQNSWVDL I FLYKNYGYGYMYLCMS VAKI NKMNTFNLRVP 1 1 QFTS FC PTTLEAKTLVETLMCFTS 
NSSLALNIPLFVHPLSDAILLVKQQTSTHRKLE 



The following DNA sequence Seq-2343 <SEQ ID NO. 64> was identified in H. sapiens: 

ACCTTGGCCTCCCAAAGTGCGGGGATTACAGGCGTGAGCCACCGCGCCCGGCCTAATTTT 
GTATTTCTTATTCTGTATTCTTTTCCTTAAAAAACCTTTTGCCCAAATTGTATCAACTTC 
AATACCCCAACGCTGGACCCCTCCCTAGATACAGTCATAAAGCAAATGACACGTTAGACC 
ACGTGCTCCGCTAAGAACATAGAACCTCTGGCCTGGGTGATACTTGGTGTTTCTGAAGAA 
GCTTTTCCTGGGGTGGAGGAGGAGGAGGAGGAGGAGGAAGACCCTTTGAGCTTTAAAATG 
CCCAGGAGCCATTTCCTGTAATGGGTGGATGCAAAGAAGTAAATGATGGGGTAATGCCAC 
AGTTCATGTTCATGAGGGCCACGGTGGCCTGAAGGGACAGTAAGAAAGCCCTCCGCTCGG 
CACAGGATGGCAGGTGGAGCATACCTCTCGCCATGAACTGCTTGATGTTGAGGTGGTAGG 
GGCTGAAGCAGACCACCACGGCCACCAGCATCAGCAGCGTAAGCAGGCAGCCTCGCCAGT 
GGCGTCCTTTCCTGCT 

The following amino acid sequence <SEQ ID NO. 198> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 64: 

SRKGRHWR GCLLTLLMLVAVWCFSPYHLN IKQFMARGMLHLPSCAERRA FLLSLQATVALMNMNCGIT PSF 

TSLHPPITGNGSWAFSSKGLPPPPPPPPPQEKLLQKHQVSPRPEVLCSRSTWSNVSFALLYLGRGPALGY 

SYNLGKRFFKEKNTEEIQMAGRGGSRLSPHFGRPR 



The following DNA sequence Seq-2344 <SEQ ID NO. 65> was identified in H. sapiens: 

CATACCCACTGAGGGAGAATGGAGAAGAGGGTGGGGTTCTGCTTGCAGGGCCCTTTGCAC 
TTCAAATATTTTACAGGGAAGGGGATGGCAGATGCACCCTCTGCCAAGGGAAGCTTTGAG 
GGCCAGCATCACATAGCCCTGTGGTGAATGAGAGCTGGCAGGGTGACAGTCTGCGAGGAA 
GGAAGGATGGAGCTCCGACCCCTTTGCTTTCTGAAACTCCTGCTGAGAGAGTTGGCTCCA 
CAGCCCTGGTAGGGCTCGGGTAGCTGCTGTGGCTGAATCAGTCCTCTGTTATCACCCGCT 
CGGTGCCATGAAGTGGAAAAGCAGTCTCTGCCCTCCTCGTTCCTCCAATAAGCCCATCCT 
AATCACCCTTATCATGCTCCTTCCACACCCTGAGAAAAAATGGCCTCGCAGCAGACGTTT 
GAAGTCACCGGGACTGGAAAAGTCTTTCAAATGGCACCTGATTTGGCTACATGCCTGCAG 
ACAGGTGAAAGTTAGTGCCCCCATTTCACAGGTGAGGCCACTGAGGTTCAGAGAAGTCAA 
TCAATGATGTGATCATGCTCACACATCCCAGCAGTGACCAAATATGTAACATTCATACAC 

The following amino acid sequence <SEQ ID NO. 199> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 65: 

WECYIFGHCWDVASHHLTSLNLSGLTCEMGALTFTCL.QACSQIRCHLKDFSSPGDFKRLLRGHFFSGCGRS 
MIRVIRMGLLEERGGQRLLFHFMAPSGQRTDSATAATRALPGLWSQLSQQEFQKAKGSELHPSFLADCHPAS 
SHSPQGYVMLALKASLGRGCICHPLPCKIFEVQRALQAEPHPLLHSPSVGMHSPSVGM 

The following DNA sequence Seq-2345 <SEQ ID NO. 66> was identified in H. 

sapiens: 
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CCTGCCCCCACCACCAATACTGGTGCCCACGTAAGTTGTCTAGTGAACTGAGGAAATATT 
CTCCTCATCAACTGCCACTCTCAAGGGCCCAAGTGTACCATTTGGAGGCTTAGGTATTGA 
TCTGCCCCACCGGTCATCACTGGCACCCATGCACACCTTCAGGGACCTAAGGACAGGCCC 
ACTCTGCCTGCCACTGTCATTACTGGTACGCAAGGACTGGCCTGCCTAGTGTCTCCATCC 
ACAGCAAAGCATTGCCACAGCCCCTAGTTGTTAAGCCACTGAGGAGCTCACAGACACCAC 
TCACACTGTTTACAGCAGGAGAAATCCTATGGGGCCTATAATACTGTGCCCACCTTGGAT 
CAAAACCAAAGTACTCTATGCAACTAACACTACAGCTATATCTACAGGAAAAAGCCTCTC 
CCTACAAAAGCCAATCCAAAAACCTAGGAGAAGCAACTGTCACACCAAATACACAGATAC 
CAACTTAAGAACATAAGAAACATGAGAAAACAAGGAAACATGGCATTTTCTAAAGGAGCA 
CAATAACTC 

The following amino acid sequence <SEQ ID NO. 200> is the predicted 
amino acid sequence derived from the DMA sequence of SEQ ID NO. 66: 

LPPPPILVPTWTEEIFSSSTATLKGPSVPFGGLGIDLPHRSSLAPMHTFRDLRTGPLCLPLSLLVRKDWP 
ACLHPQQSIATAPSCATEELTDTTHTVYSRRNPMGPIILCPPWIKTKVLYATNTTAISTGKSLSLQKPIQK 
PRRSNCHTKYTDTNLRTETENKETWHFLKEHNN 



The following DNA sequence Seq-2402 <SEQ ID NO. 67> was identified in H. 
sapiens: 

AGCTGGGATTTCTGCTAACTGATGTCCAGTCGGTATTTGGATATCTCCAATGACATGAAA 
CTCACTACTGCTCAGCAACCATAGGAAGACACTGGCCAGCCCATCCACTCATGCGGTGCT 

ATGTGATGCTTCGATCTAGATATATACAGGTATATTGATTACCACAGTCAAATTAACTAA 
CAAATCTATCACCACCCATGATTACCATCATGTTGAGGGGATGAGGCAGTGAAGACACTA 
AAGATCTGCTGTCTTATCAAATTTCAAGTCAACAATACAGTATTATTAACACAGTCACCA 
TGCTGTGCATTAGGTCCCCAGAACATGTAACTGAAGGTTTGTATCTTTTGACCAACATCT 
CCCCAGCTCTGCATGAGTGGATGGTCAGCATTTTCCAAACCCACTCTGAAGACTTTGCCT 
GGTTGGCTACATCAATATCTCCTGAGAAAGTACAAAAGTCCAGGCCCAGTCACAGAAATT 
CTGATGCATA 

The following amino acid sequence <SEQ ID NO. 201> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 67: 

LGFLLTDVQSVFGYLQHETHYCSATIGRHWPAHPLMRCWNPFFILKYLIDKNCVCSRCDVMLRSRYIQVYL 
PQSNLTNLSPPMITIMLRGGSEDTKDLLSYQISSQQYSIINTVTMLCIRSPEHVTEGLYLLTNISPALHEW 
MVSI FQTHSEDFAWLATS I S PEKVQKSRPSHRNSDA 



The following DNA sequence Seq-2403 SEQ ID NO. 68> was identified in H. 
sapiens : 

CAAAATATACATGCATGTACATACTATGAAATATGTATTATGTAATTTTTGTGATTCTAT 
GTATAAGTTAAATGCTTTTATATTTGCATTTTAAATTGATACTGCACAACATAAAAATGA 
ATGTGAAAATTTATTGTGGTAATTTAGATTTTTAATTTTTTTACATAAAAGGACATAGAA 
TAGCAAAGGAAAAACAAAACAAACAAACTGAAAGACGTAACAAGTTGAAAAATAGATCAC 
AGATAAAGGAAACATTTTATACTTTGATACACTTAATAGAACCTTTTGCTTATATTTTGA 
ACTAGAGCCCCACACTTTCATTTTGCACTAGACCTTACAAATTATATAATCAACCCTGGA 
CACTGAATTAAGACAAAAGCCAATATTTACAAAAATGGGCACCATAGCCCAAGCTATTGC 
TTTGAAGCTACATTAGTTCCTGTTTCCAGCTGTGAGCCTGAACTCCATTTTAGGAAGTGA 
GACTGGCCAGGGTTTCTGTGTAGAGTTTGGCATTTTTATTCTCTAGGACCCTGCAAGAGT 
CTACAGTAATTGTAGACTCAAAAATGTCAGAGATTGCTGCTTGTATTTATATAATGCCCC 
ATACT 

The following amino acid sequence <SEQ ID NO. 202> is the predicted 
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amino acid sequence derived from the DNA sequence of SEQ ID NO. 68: 

YHALYKYKOOSLTFLSLOLLTLAGSRIKMPNSTQKPWPVSLPKMEFRLTAGNRNC SFKAIAWAMVPIFVNI 
GFCLNSVS RVDYIICKVCKMKVWGSSSKYKQKVLLSVSKYKMFPLSVIYF STCYVFQFVCFVFPLLFYV LL 
CKKIKNLNYHNKFSHSFLCCAVSINANIKAFNLYIESQKLHNTYFIVCTCMYIL 

The following DNA sequence Seq-2404 <SEQ ID NO. 69> was identified in H. 
sapiens -. 

TATTTTCCTATCTACCACATGGAATCAGAACTGTCTTGGAGATTTATGCATCTGAACAAT 
AATATTTAGAACATCATCTCGTCTTTGACACCACTTTGTTCAACACAAAATGGCTATTCA 
AACTACTCTGGAACCCTGTCTTGTCAACCAATGCAGGAATCTTAGTTAATGTATTCCATA 
AACACACGCAGGTTTCCCTTAAGCACAGACTCCATGTAAGACAAGTTTCATACTTTTTCA 
TTGTGAAAGATGCAGGTACTATTGGATGGATCTGAAGAGTTGGCAAAATGACAGGAAGAT 
CAGGCAGGCTGCCTGTTTTTAACTTTATGAAATTTTTCATGTTTTATTATCTATCTACTC 
AGATAAAATTAGGTGGGACACATTTTTAATGCTTCCAATAAATAAGAAAAATGTGCCTGC 
AGCATGAAAAATCCTTTGACTGCCTTGTGTTATTTGCAACAGATGAATCTAATTTGTATT 
CAGACATCAGTGCTATAACTAACTAGAGAAATAAAATGGATGTCTATGATCTCTCTTCAA 
TTATTTAGTAAGGATGAAGTGTCAATTGGCTAAAAGTAATAACACCATGGCTGTACTTAG 
TGTTACACCTATTAGGTAGAAATATACACACATACACGCATATATACAACAGATTAATAA 
CACCAGAAG 

The following amino acid sequence <SEQ ID NO. 203> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 69: 

SGVINLLY I CVYVC I FLPNRCNTKYSHGVI TFSQLTLH P YI I EERSTS I LFLLVI ALMSE YKLDSS VANNT 
RQSKDFSCCRHIFLIYWKHKCVPPNFI VDRNMKNFIKLKTGSLPDLPVILPTLQIHPIVPASFTMKKYETC 
LTWSLCLRETCVCLWNTLTKIPALVDKTGFQSSLNSHFVLNKWSKTRCSKYYCSDAISKTVLIPCGREN 

The following DNA sequence Seq-2405 <SEQ ID NO. 70> was identified in H. 
sapiens -. 

TCCTGAAGTCAGATAGTAGGAGTCTTCTAAATTTGTTCTCTTTCAGAAGTATTTTGGCTT 
TTTTATTCTTATGAATTTTCGTGTGAATTTAGAAACAGCTTGTGGATTTTAAAAGGAAAT 
GTCTGCTTGGATTTGAATGGAATTGCGTTGCATCCAGATCACTTTGAGGAAATTTGTATC 
TTAATTCTATTGAATTTTCCAACAATAGACATGATGTAGCTCTCTGTTCAGCTCTTCTTT 
GATTTTTTAAATAGACATTTACAGTTTTTGGCACAGAATCTGTATATGTTTTGTTAGATT 
TATAGCTAAGCATTTTATGTTTTTGATGCTGTTTTAAAATTTTAATTTCCAACTGGTCAT 
TGCTGCCATACAGAAATAAAACAGAAATACAGAAATACAGGGTACAAAATAAACTTGACC 
TTGTTTCTTTCACTCTAGATAGTATTGCTTATTAGTTCTACTAAGTTTTTGGTAAGTTCT 
TTGAGATTTTTCTCCACAAGCAATCATGCTAACTAAAAATAAAAACAATTTTGTTTT 

The following amino acid sequence <SEQ ID NO. 2 04> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 70: 

NKIVFI FSHDCLWRKI S KNL PKTNAI LSRVKETR SSLFCTLYFC I S VLFLYGSNDQ LE I KIL KQHQKHKML 
SYKSNKTYTDSVPKTVNVYLKNQRRAEQRATSCLLLENSIELRYKFPQSDLDATQFHSNPSRHFLLKSTSC 
FIHTKIHKNKKAKILLKENKFRRLLLSDFR 



The following DNA sequence Seq-2406 <SEQ ID NO. 71> was identified in H. 
sapiens : 

AAAAATAAAAGTTATGGATCACAGCAGATCATAATAGAGAATAGTCCATCTCTCCTAGAA 
AATTTTTAAAAATAAATCTTAGAAACTGCATGGGAAATACTGTAAAAACAAAGGTTATTG 
TCCTCAGCTATGAATTAGAATAAATTTGGCACTAGATTATGGGGTATTCCCACAGGAAAG 
TACCTTACTGATTTTCCCTCTATCCTTCTTGATACATTATGGTTGAACCCACTGTTATGC 
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AACACCTGCTTACTTTGGCCTTAAGGGTCATAGTGACAAAAGAGAAACCTTTAAAGAAGT 
CATAGTAAATGTTAGGGAAAGGGATTTTCAATGCATGGATATATTTGGCAAGGTAAACAA 
AAAGTTGCCTGATAGCAAGGGAGGAGGCAGGCCACTGTGAATAGCAACTTATACTAGTCA 
ATATTGAAAAGTAAAAGCAGTTGAATGGTTTCAAAGTATATAAGAATACAAACTGATTGC 
TTATAAAATGTTTTTTAAGTAGAGACTGCACTTTAATGTGAGATGAGGCGGATCTATACA 
TTAATTTTATATACGCAAATGATCCTACTTACATTCTTGAAAATAATTTGACTCTTTAGG 
TGAACCAACTGAAATCTCATTTACACTGTTGATTTGCCTAGTAAATAATTCTCTTTAGTA 
TGAGAAAATCAAAGAAGTTTGAAGTGGAACAAATTCTAAATTACTAGAATATGATTTAAA 
TGGCTAGGAGAATATTATAAGGGGTATAAAACAGAATATTAATCCAAATATTTAAGATGC 
TAATTCTGGGTAAAAGCTATTTTTGAGATGACATGAATTTTCAAAATACTAAAATTTTTA 
AAATAATCATTTCCACAAACTTATTTAAGCTGTGTGTAATGTATGTAAATACTAAGTAAT 
ATGTTATTCAATTTTAGGAACTTTATGTATGTTTTCATACTAGTATTAGAAAATAATTCT 
GAAAGGAAGATGAAAATGAAAATATTCATTTAGGTTAAAC 

The following amino acid sequence <SEQ ID NO. 205> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO . 71 : 

VPKIFSFSSSFQNYFLIliVKHTSSNITYYLVFTYITHSLNKFVEMI ILKILVFKFMSSQKLLPRISILNIW 
INILFYTPYNILIAIIIFFRICSTSNFFDFLILKRIIYANQQCKDFSWFTRVKLFSRMVGSFAYIKLMYRS 
ASSHIKVQSLLKKHFISNQFVFLYTLK PFNCFYFSILT5ISCYSQWPA SSLAIRQLFVYLAKYIHALKIPF 
PNIYYDFFKGFSFVTMTLKAKVSRCCITVGSTIMYQEGRENQGTFLWEYPI ICQIYSNSLRTITFVFTVFP 
MQFLRFIFKNFLGEMDYSLLSAVIHNFYF 



The following DNA sequence Seq-2407 <SEQ ID NO. 72> was identified in H. 
sapiens 

ATGATATTCCTATTGGATGGTGCTAATCTGGTGCAGGGTTTCTTAACCTCAGGACTACTG 
GCATTTTGGGTCAGGTCATTCTTTATTGTGTAGGGCTGTTCTGTGGATTGTAGAATGGTA 
AGCAGCCTCCCTGGCCTCTATCCACTGGATGCCAGTTATACCCGCTCCAGTTGTGACCAT 
CAGAAATATCTCCAGATAAAATACCAAATGTCCCTTGGGGGAGAAATCGCCCCCAGTTGG 
GAACCGCTAGTCTGGAGAAACTCCAAGATTTAAAGGTTGTAGAAGAGAAAGAGCTGCCAG 
AGAAGACTGAAAGGGCAGTGGAGGAGAGTGGGGTGTGTGTGGGGGGGTGTGGGCAGGAGC 
CAAAAGAGTGTTTCAAGGACTTGGTCATGATCCTTTTAAAATGCCAGTCAGATCATGTCA 
CTTCCTGCTCAAAACCATCCACACGCTTCACATCCCATTTGAAATAAAATGCCAACTGCT 
TACCATGCCCTATACACAGAACAACTGTAATAACCTGGGCACCTTTGAGAGTGAAAGGAG 
GCAATACTAATAATCATGCCAGGGCAGTTCAGGGCACACTGGAGGTACCATCTCCTAAGC 
TCAGGCCCCTGCCCATCTCTCCAGCTTCATCCCCAACCACTTTCTGCCTTGTCCACTCAC 
CCACGACAGCCTTCTTGCCATTTGTATTGGGCCATTCTCACATTGCAGGGGCCAGAGCTT 
AGGATGACAAACATATAGCAACACATATAATGTAATGTCAGTGATATTAATAGATGCTGT 
GAAATAAGATAAAGTGAGGTGGAGACATAGGGTGACTGGGGGATTGGTGGCTATTTTACT 
TAGGGGTCAGGAGATCGTCTCTGAGGATGAATCACTTATGCAGAGACCCGAATGGAGAGA 
GGGAATCTAAGAAGATCTGGGGAAGAGGATTCCAGGCAGAAGGAACAGCAAGTGGAAAGC 
CCTGAGGTAGGAACAAGCATGGAATATCAATAGAATGGTG 

The following amino acid sequence <SEQ ID NO. 206> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 72: 

PFYYSMLVPTSGLSTCCSFCLESSSPDLLRFPLSIRVSAVIHPQRRSPDPVKPPIPQSPYVSTSLYLISQH 
LLISLTLHYMCCYMFVILSSGPCNVRMAQYKWQEGCRGVDKAESGWGSWRDGQGPELRRW YLQCALNCPGM 
IISIASFHSQRCPGYYSCSVYRAWAVGILFQMGCEACGWFAGSDMILAFKDHDQVLETLFWLLPTPPHTHP 
TLLHCPFSLLWQLFLFYNLILEFLQTSGSQLGAISPPRDIWYFIWRYFWSQLERVLASSGRPGRLLTILQS 
TEQPYTI KNDLTQNAS S PE VKKPCTRLAPS NRN I 



The following DNA sequence Seq-2408 <SEQ ID NO. 73> was identified in H. 
sapiens : 
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TTCCTATTGGATGGTGCTAATCTGGTGCAGGGTTTCTTAACCTCAGGACTACTGGCATTT 
TGGGTCAGGTCATTCTTTATTGTGTAGGGCTGTTCTGTGGATTGTAGAATGGTAAGCAGC 
CTCCCTGGCCTCTATCCACTGGATGCCAGTTATACCCGCTCCAGTTGTGACCATCAGAAA 
TATCTCCAGATAAAATACCAAATGTCCCTTGGGGGAGAAATCGCCCCCAGTTGGGAACCG 
CTAGTCTGGAGAAACTCCAAGATTTAAAGGTTGTAGAAGAGAAAGAGCTGCCAGAGAAGA 
CTGAAAGGGCAGTGGAGGAGAGTGGGGTGTGTGTGGGGGGGTGTGGGCAGGAGCCAAAAG 
AGTGTTTCAAGGACTTGGTCATGATCCTTTTAAAATGCCAGTCAGATCATGTCACTTCCT 
GCTCAAAACCATCCACACGCTTCACATCCCATTTGAAATAAAATGCCAACTGCTTACCAT 
GCCCTATACACAGAACAACTGTAATAACCTGGGCACCTTTGAGAGTGAAAGGAGGCAATA 
CTAATAATCATGCCAGGGCAGTTGAGGGCACACTGGAGGTACCATCTCCTAAGCTCAGGC 
CCCTGCCCATCTCTCCAGCTTCATCCCCAACCACTTTCTGCCTTGTCCACTCACCCACGA 
CAGCCTTCTTGCCATTTGTATTGGGCCATTCTCACATTGCAGGGGCCAGAGCTTAGGATG 
ACAAACATATAGCAACACATATAATGTAATGTCAGTGATATTAATAGATGCTGTGAAATA 
AGATAAAGTGAGGTGGAGAC ATAGGGTGACTGGGGGATTGGTGGC TATTTTAC TTAGGGG 
TCAGGAGATCGTCTCTGAGGATGAATCACTTATGCAGAGACCCGAATGGAGAGAGGGAAT 
CTAAGAAGATCTGGGGAAGAGGATTCCAGGCAGAAGGAACAGCAAGTGGAAAGCCCTGAG 
GTAGGAACAAGCATGGAATATCAATAGAATGGTGATATGG 

The following amino acid sequence <SEQ ID NO. 207> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 73: 

ISPFYYSMLVPTSGLSTCCSFCLESSSPDLLRFPLSIRVSAVIHPQRRSPDPVKPPIPQSPYVSTSLYLIS 
0HLLI5LTLHYMCCYMFVILSSGPCNVRMAQYKWQEGCRGVDKAESGWGSWRDGQGPELRRW YLQCALNCP 
GMIISIASFHS QRCPGYYSCSVYRAWAVGILFQMGCEACGWFAGSDMILAFKDHDQVLETLFWLLPTPPHT 
HPTLLHCPFSLLWQLFLFYNLILEFLQTSGSQLGAISPPRDIWYFIWRYFWSQLERVLASSGRPGRLLTIL 
QSTEQPYT I KNDLTQNAS S PEVKKPCTRLAPSNR 



The following DNA sequence Seq-2409 <SEQ ID NO. 74> was identified in H. 
sapiens -. 

AAGCTTACCCTGGCTGCTTACACTCTTATCCAATGCCATTTACCTTGTGTGATACATAAT 
ATCTTGTATGAATCCTATTTTCTCTGTGTTTGTGTACCTTTCTTTGAAGAATATGACCTG 
TCTCAATAATTCTTTTAATGTTTTTCTCTTAGTCCTTTTAACATCAGCAGGGCATTTGTA 
GTGGTGACAGGAGAAACATAAACATATACCTCTTTTCTATTGCTTTTCTGCTATTTACAA 
TAATTCTGTATGACTCTGAAACAAAAGAACAATTACCTGACAATTTCTTTCTGAGTCCTA 
TATTCTGGCTTTCATATCCAATCTCCTTTTATCATGCTATTACCTCTCTTTTCTTCTGTC 
TTTGAGGATGGGAAAATTCATCAACACCCTAAATACCAGCCAGAGAGGAAAAAAGAGTCT 
GGATGGAGGCAGGACTCCTTTCAAAGCTGAATCTCAAGCACTGATCACGGAGCAGCAGCA 
AAGAGACACTCAAAAAGAGTGGAGAGAGGAAAAACTAGCTGATCTCTAAGGTGTCTTCCA 
TTCAAATTCACTATAATTATAAGAATGTGATTACTGGAGGAAGAACAAGGGCAGGGGCAT 
TTCTGCAACATGACGCAAAAAAATATTGACCTTAAATTTGATACATATGAACTTTCTAAA 
TGTAGAGAGAAGCTACCTCCTTGCTGCACTTGTATGTGTGCCATTCATTTCATTTTAATA 
AAAGTTTGTAAACATGAATGAATGCAGGGGACAGACCACCTCTTTATGAGAATGCAGCAT 
AGTTCAGAGAAAGTCTATTTACCAAAAACTGAATACATGTTTATACTGAAATTTTAATTT 
TTTCTATTTTTATTTTTAATTGTGATAAAATATAAATAACATAAATTTACCATCTTAATC 
ATTTTTAAGTATACAGTTCAATAGTATTAAGTCCATTCGCATTATTGTGCAACCAATTTC 
CAGAACTCTTTTTATCTTGCAAAAATGAAACTCTATACCC 

The following amino acid sequence <SEQ ID NO. 208 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 74: 

KLTLAAYTLIQCHLPCVIHNILYESYFLCVCVPFFEEYDLSQFFCFSLSPFNISRAFVWTGETTYTSFLL 
LFCYLQFCMTLKQKNNYLTISFVLYSGFHIQSPFIMLLPLFSSVFEDGKIHQHPKYQPERKKESGWRQDSF 
QSISSTDHGAAAKRHSKRVERGKTSSLRCLPFKFTIIIRMLLEEEQGQGHFCNMTQKNIDLKFDTYELSKC 
RE KLPPCCTCMCAIHFILIKVCK HEMQGTDHLFMRMQHSSEKVYLPKTEYMFILKFFFLFLFLIVIKYKHK 
FTIIjII FKYTVQYVHSHYCATNFQNSFYLiAKMKLYT 
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The following DNA sequence Seq-2410 <SEQ ID NO. 75> was identified in H. 
sapiens -. 

ACCACAAAGGCTAGAGGCATGGATTATTGGAAACTCTCTTCTGAAAAATTTTTTACTAAT 
TTGGGAGATTAACAGTCAGAATCAATGGGTGATGGTTTATAGAGTGATACCAACCTTGTC 
CAGTCCTGCTCATCATTTCCAATCAACAAAATGAATAAAGATGAAGAGAGTATGCTTATG 
ACATCAGTGAATAGTACAGATCTCAGACTGCTGAAGAATGTACAAGATGACTTAGCCTGG 
ATCCAAAAAGCCAAGCTGGAGAGGTAGGGTGGTTCCAACAAGACAAAATGTAAAAACGAA 
GAC CAATACTTAAGAC CAAAAAGTCAAGC C AAACAAAACATGCTGATGTGGCTAAACAGC 
AAGTTGTGCTAAAAAATAAGACTCAAGAAGTCAAAGGTCAGTTTTATATGAATCCAAAAA 
GCCAATGCAATTTTAATTTGCTTTAATAAATATGTATTATCTGGAAAAAAACACATACTA 
CAGTGAGTTTTCTGTGGAATGAAATACTAAAGCATGTTTTCTTGGAGAAAGAGTTTCCAT 
GACCAAATAAGTTGGGGGATACTCCAAGTTGATATAAACAGGTTTATTTTCTACAGGAAT 
ACTCAAAGTCGATATGGTGACTATTGCTTCTCAAAGTTATTTGAACATGGAACACTTCTT 
TTTGTAGTACCTCTTGAGGCTGGTGTTAAAGAGAACACTCTTGAGAAAACACTGAACAAG 
GGCTGTCTCAGGAGGCAGTTCTCTGTAAGTGGGACTCTTTTTAAAAACAGAAGAGATCCA 
AACATCAGATGAGTGTTGGTCTAAATGACCATAAGGTTTCCTCCTACCCTCGAAGTCTGT 
AATACTTGGTTATCCAGACCTAACAAACAATCCTAATTCCCCATGACACCTGGACCAGAG 
TTTCTGATGAGAGAAACTCTAGAGAAATACTAGTAGCAGAGTAATGATTTAAAAAAAAAA 
AAAACTTTTCCTCCAATGAGTGCATGCTTCAAAAGGGCTG 

The following amino acid sequence <SEQ ID NO. 209> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 75: 

QPFSMHSLEEKFFFFLNHYSATSISLEFLSSETLVQVSWGIRIVCVWITKYYRLRGEETLWSFRPTLICLD 
LFCFKESHLQRTASDSPCSVFSQECSLHQPQEVLQKEVFHVQITLRSNSHHIDFEYSCRKTCLYQLGVSPN 
LFGHGNS FSKKTC FSIS FHRKLTWCVFFQI IHI YS KLKLHWLFGFI NPLTSVLFFSTTCCLATS ACF VWL 
DFLVLSIGLRFYILSCWNHPTSPAWLFGSRLSHLVHSSAVDLYYSLMSAYSLHLYSFCLEMMSRTGQGWYH 
S INHHPLI LTVNLPNKI FQKRVSNNPCLPLW 



The following DNA sequence Seq-2411 <SEQ ID NO. 76> was identified in H. 
sapiens : 

CTCCAGGATGCGCCCCTTCCCGGCACAGCCCACTGCCATATCTTGCTGGAACCTGGGTCA 
TCGTCCATCGTCTATCACAGGCTCCGCCAGCCTTCGTGGATGCCATCTATGTCCGTGGGT 
CTCACCCGTCTCGCCACCAGCTTCCACTACGACGCTGGACAGTACACAGGGAGCAGACGG 
GGATTCCAGGAGGAAGCCACTGCAAATAGGGCCTGCAGCTGCCCTCTCTCCTTCTGAAAT 
CCTAGCATAGTCCAGGACACAGCACCTCCCTGGCTGAGCAGCTGAACTGCCAAGCTCAAC 
TCCCTGATTGAGCAGATATTCTGCAGAAATAGAAAAGGATGGAGGGAAGGCTTCTTCCCA 
CACAATGAACATCAAACCCACCCAAGGGGCAGTGGCTGGGGCCTCCCTTCCCAAACAGCT 
GGCTCAAAACATGCACAAAATTTTCCCAAAGTGGGCTGGGAGCAGGGCAGCTGGCTTCCA 
CTTTCATATTACTGATGCATCCAGACATACTTCCATAGTGTTTAAAAATTTTTGGATGTA 
TGTCAAATGCTCTTAAGAGTGCGATCTTAGGCATGTGGTAAATAAATATGATGTAATCCT 
CCCGTCTCCAAGGGTGCTGCTGCCCTCTCCCTCCCTCCCTCACTGGTCCTGGGCAAGCCC 
TTGACCTCCACGATCTCTCTGCGCCTCTCGTGACGCCCACAACAAGGGGCTGTGCCAAAG 
GGAAAGGTAGAAAGAAAAGAGGATGTGCTGTGTGCTGTCATCATCCCTGTGCCAGAGACA 
GGGCACAGGGTGGTGGCCTTGCAC CAC CGGCGCATCC CCCACATGGGGAAGCTGGGGTCA 
CCCTGCACCACAGGCATCCCATCAGCCTCTGTGACACTGACAATGATTCTCGTGAATGGA 
CAGGCTGAATGGTCCTCAGCCCTCTCTTTCTATGCTGGCTGAACTCTGAGGCGGGAACAG 
GACAGACAGTGGCTGGAGGCCCTGGCAGGGAGGGCACCCT 

The following amino acid sequence <SEQ ID NO. 210> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 76: 

RVPSLPGPPATVCPVPASEFSQHRKRGLRTIQPVHSRESLSVSQRLMGCLWCRVTPASPCGGCAGGARPPP 
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CALSLAQGQHT AHPLFFLPFPLAQPLWQVTR GAERSWRSRACPGPVREGGRGQQHPWRREDYIIFIYHMP 
KIALLRAFDIHPKIFKHYGSMSGCISNMKVEASCPAPSPLWENFVHVLSQLFGKGGPSHCPLGGFDVHCVG 
RSLPSILFYFCRISAQSGSAWQFSCSAREVLCPGLCDFRRREGSCRPYLQWLPPGIPVCSLCTVQRRSGSW 
WRDGDPRTMASTKAGGACDRRWTMTQVPARYGSGLCREGAHPG 



The following DNA sequence Seq-2412 <SEQ ID NO. 77> was identified in H. 
sapiens ■. 



CTGTCAGTTTGGTGCCCTCGGCTACGCAGGGCCTGTTAGAAGGGTGCCCTCCCTGCCAGG 
GCCTCCAGCCACTGTCTGTCCTGTTCCCGCCTCAGAGTTCAGCCAGCATAGAAAGAGAGG 
GCTGAGGACCATTCAGCCTGTCCATTCACGAGAATCATTGTCAGTGTCACAGAGGCTGAT 
GGGATGCCTGTGGTGCAGGGTGACCCCAGCTTCCCCATGTGGGGGATGCGCCGGTGGTGC 
AAGGCCACCACCCTGTGCCCTGTCTCTGGCACAGGGATGATGACAGCACACAGCACATCC 
TCTTTTCTTTCTACCTTTCCCTTTGGCACAGCCCCTTGTTGTGGGCGTCACGAGAGGCGC 
AGAGAGATCGTGGAGGTCAAGGGCTTGCCCAGGACCAGTGAGGGAGGGAGGGAGAGGGCA 
GCAGCACCCTTGGAGACGGGAGGATTACATCATATTTATTTACCACATGCCTAAGATCGC 
ACTCTTAAGAGCATTTGACATACATCCAAAAATTTTTAAACACTATGGAAGTATGTCTGG 
ATGCATCAGTAATATGAAAGTGGAAGCCAGCTGCCCTGCTCCCAGCCCACTTTGGGAAAA 
TTTTGTGCATGTTTTGAGCCAGCTGTTTGGGAAGGGAGGCCCCAGCCACTGCCCCTTGGG 
TGGGTTTGATGTTCATTGTGTGGGAAGAAGCCTTCCCTCCATCCTTTTCTATTTCTGCAG 
AATATCTGCTCAATCAGGGAGTTGAGCTTGGCAGTTCAGCTGCTCAGCCAGGGAGGTGCT 
GTGTCCTGGACTATGCTAGGATTTCAGAAGGAGAGAGGGCAGCTGCAGGCCCTATTTGCA 
GTGGCTTGCTCCTGGAATCCCCGTCTGCTCCCTGTGTACTGTCCAGCGTCGTAGTGGAAG 
CTGGTGGCGAGACGGGTGAGACCCACGGACATAGATGGCATCCACGAAGGCTGGCGGAGC 
CTGTGATAGACGATGGACGATGACCCAGGTTCCAGCAAGA 

The following amino acid sequence <SEQ ID NO. 211> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 77: 

CQFGALGYAGPVRRVPSLPGPPATVCPVPASEFSQHRKRGLRTIQPVHSRESLSVSQRLMGCLWCRVTPAS 
PCGGCAGGARPPPCALSLAQGQHT AHPLFFIiPFPIAQPnWGVTR GAERSVJRSRACPGPVREGGRGQQHPW 
RREDYI IFIYHMPKIALLRAFDIHPKIFKHYGSMSGCISNMKVEASCPAPSPLWENFVHVLSQLFGKGGPS 
HCPLGGFDVHCVGRSLPSILFYFCRISAQSGSAWQFSCSAREVLCPGLCDFRRREGSCRPYLQWLPPGIPV 
CSLCTVQRRSGSWWRDGDPRTMASTKAGGACDRRWTMTQVPAR 



The following DNA sequence Seq-2413 SEQ ID NO. 78> was identified in H. 
sapiens: 



TATATTTTCTGGATTTACATGCCAGGTTACAAAAGGAGACCCACACGAAATCCCTGAACT 
CCTGTGCCCACCCAGAGATTAACATGGAGAGGTCAGGGGCTGTTTTCTCTCCATAGGCTT 
CAGTGGCCTGGATGTCTGAGTTTTCAGAGACAGGATAAGTCCACATATTATTTTTAAACA 
AATTTCTTACAACTCAAAAGCTTTCATATCTTACTTTCTTGGTAAGAGTCAAGTTTATTA 
TCCACGTCCATACAAACACAGCTGGCTACACAAACTGATCTAGGACAAAAAGTCAGAAAC 
ATGGGGCCATAGGATTCTGGGTAAATGTGCTTTCTAACAAAAACTATCATATTTACAGAA 
AAGCAGACAAAGTGATGAGAGTCTTCTGCCTTTAGAATTAGCTGACTTTAAAAATTAATT 
TAACTCTGACATGTGACAAGAATTTTATACATCATTGCAAAATTAAAAAGGCACTTTGGA 
GTGGAAGTACTGATTACAGCATATTTTTGATAGAGATAATGGACTTTATTTAAAACACAT 
TCTACCATTTTCTCCTGTGTTTTTCTTTGAGTCCACAGAGGAAAGTTACTACACAAATTC 
AGGTTATTTTTATTGACGGTTATGTTATGGTGAAGCTAGATGAATAGAGTTTAAAGTTAA 
GTTTTGTTGGGTATTTC CAGGC CACTTGGCACATCAAACAGGTAAGCACTTTTTCTCAAA 
GAAAAGTGTGTTGTATTGATCTTGCTTTGCTCTAGTATTGACAATTATATGAAATTTTAA 
GCATCTCCTTAGAATTCCCAGCTTTTTGAGGGCCAATTTCTATTCAGGTTTTTATGGCTA 
ATCTCTTATGACATCTGTCATTCCAAGTATTTAAACTCTCATATGTTTCTTTGGTGTGCA 
TTTTTTCATTTGTTTAAGCTCGTTTCTTAGGTCAGTGAGGGTGTGTGTTCTTTCTTTTAT 
ATCACAGGGCTTTGTCCACAGGGTAGACTCAGCTCATGTT 



The following amino acid sequence <SEQ ID NO. 212> is the predicted 
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amino acid sequence derived from the DNA sequence of SEQ ID NO. 78: 

HELSLPCGQSPVIKKEHTPSLTETSLNKKNAHQRNIEFKYLEQMSEISHKNLNRNWPSKSWEFGDANFILS 
I LEQSKI NTTHFSLRKSAYLFDVPSGLE I PNKTLTLF I LHHN I TVNKNNLNLCSNFPLWTQRKTQE KMVEC 
VLNKVHYLYQKYAVISTSTPKCLFNFAMMYKILVTCQSINFSQLILKAEDSHHFVCFSVNMIVFVRKHIYP 
ESYGPMFLTFCPRSVCVASCVCMDVDNKLDSYQESKIKLLSCKKFVKYVDLSCLKLRHPGHSLWRENSPPL 
HVNLWVGTGVQGFRVGLLLPGMI QKI 

The following DNA sequence Seq-2414 <SEQ ID NO. 79> was identified in H. 
sapiens: 

GAAAGCTGACAAAATTACATTTCTTGAGTCCAGTATCTATTCTTTAATTGTCTTCCTTTA 
TATTTGAACTCTTAGTCAACTGTGGTCCAAAGAGCATTCAACTGAGGAGGGAGGCTCGCT 
AATTTTCCCTCACCTAGTGACGCCCATGCTTGAGCTTCATGAAATTTAAGATAATTATTA 
TTATATAGTTATATAATCATTTCATGTACTATCTTTTTCTTCTTCTTTACTTTTATTTTT 
TAAAAGCAGAAAACAATAAAATGGCCATCAATTGCATGAACACTGCTCTAAAAAGATAAC 
AGTAAGACCGAACCTGAACTGTTGGCTACCTGGCCGTGCCATATTAATAGCTTACAAGGA 
TCAGATATAGAAATATCAATCACAGGTTGTGTAGAGGTGTCCATGTACAGAGCACAACAT 
TGTATATTAAAAGGATGTTGAGCTTTTATAATTATTGCTATGGTTTTATACAGTGTAATA 
AGCCCATGATAAATAGGAGCTCATATTTTATCTTAATGAAGTGCTATTTTATATTACTTA 
TTGATTTATGTTTTTCCCCCAAGAAAGTTTTAACCTTCTGAGACTTAGAGACTCATTTAA 
ATGCTTTGACCCCCATACCCTCTTTGCAGGGTGCAGGAGGATGTGTATGATCTTAACCTT 
TACAGCAAATCTCTTCTTTTGGATGGGGTATTGCAATTTTCTTTTAGAGGATCACACTTA 
GTCCAGTTCAATGTAGTTTAGAAGGGGCTGACTTCATCTCTGGTTCCATGGGTGGACGCT 
TGATCCACTCTGGTTAAGCAAAATACTGCATCAGTGTAACTCATTTGTGAATGGGTACAT 
GATCCAAGCTGGACCAATAAGAGCCCTACCTAGAGTTTTGCTTGAATTGTTAGGATAAAG 
GGAAATTCTTTCCTGAAGCACCAAGGTTATTTTCTGGAGAAATCATGACCAAGAGTGAAG 
CCAATGCATGGAAAACAAAAGCCGTGAGTAAAAAAAAAAG 

The following amino acid sequence <SEQ ID NO. 213> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 79: 

KADKITFLESSIYSLIVFLYITLSQLWSKEHSTEEGGSLIFPHLVTPMLELHEIDNYYYIVISFHVLSFSS 
SLLLFFKSRKQNGHQLHEHCSKKITVRPNLNCWLPGRAILIAYKDQIKYQSQWRCPCTEHNIVYKDVELL 
T.T.T.WFYTVAHDKELIFYLNEVLFYITYFMFFPOESFNLLRLRDSFKCFDPHTLFA GCRRMCMILTFTANLF 
FWMGYCN FLLEDHTSSSMFRRGLHLWFHGWTLDPLWLS KI LHQCNSFVNGYMI QAGPI RALPRVLLELLGR 
EILSSTKVIFWRNHDQESQCMENKSREKKK 

The following DNA sequence Seq-2415 <SEQ ID NO. 80> was identified in H. 
sapiens-. 

ATGCATCATGTCTTCATTTTGTGGCCTCTAATAGATTCTTGGGATGTAAAAGAACTCATT 
TTATATACATATGCAAATTTAAAACCTTCTATAATAAGTCTGACATCACCTGTGTCCTCT 
CTGTGTTTGTGTTATCAGCAAGTGAATTTCTCAGTACTCCCACATCACAAACCCCAATTA 
CCACTCCATATGTTTCCCAAATTAGTAGCTAATAGCGTTTTCCCAGGCGAATGTATCTAG 
AAATACCCAGGGATTCACTGCTATACCTAAGTCAGCAATGGTTCATCTTTCTCCTTGCTG 
TGGAGGAGAACTTGACCAGAGGAGTCCACTTCCCCTGGCCCGGCAGCTTCTTGCATGGGA 
AACTAGCTGCTCCTGCTGCTACTTGGCTGATGATTTACCCTATAGCACATTTTATCTTTA 
CGTAAACACACAAAGTCCTTTCACGTCTTTGTTCCTGTTCCCATGCCATGACTCCTTCCT 
GGAATACCATTCTTTTATTCTTACTCACTAAATAAGCTCTTCTACTCCTTTTCTTCGGGC 
CCCCTTCCTCTGATTCAGCTGAGAAACAACTACTGTCTGTCTCCATCAAAGCTAATTTTC 

TGTTACTTAACTAATGCATCAGTCTTCATTCATTCTCCTCCCAGACTATACTCCTCCTGG 
GTTCAGAGCATATCTCATTCATTTCTGTGTTACCTTTGCTTATCTCAGTGCTGGCTTCAG 
AGTAGATACTTCAGAGATGCTATTTAAATCAGAGTTAGGGTAGTTAGAATAGGAGAGAAT 
GAGGACTCTATGGTGCTCAGGTGCCATGCATCCTGCAAAGAGAACATGAAAGGACATTTT 
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TTTTTCCTTCAATAATTACATGGACTCCTTCAGTGATCCCTGTGTCTGTTGGGCCTTGAG 
TAATTACCTGCAATCTCTGTCTTTGTGAGGCTATTAATTA 

The following amino acid sequence <SEQ ID NO. 214> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 80: 

MHHVFILWPLIDSWDVKELILYTYANLKPSIISLTSPVSSLCLCYQQVNFSVLPHHKPQLPLHMFPKLVAN 
SVFPGECIKYPGIHCYTVSNGSSFSLLWRRTPEESTSPGPAASCMGNLLLLLLGFTLHILSLRKHTKS FHV 
FVPVPMPLLPGIPFFY SYSLN?CLFYSFSSGPLPLIQLRNNYCLSPSK LIFCLLFSHHTLPFTSVAY HFFCY 
LTNASVFIHSPPRLYSSWVQSISHSFLCYLCLSQCWLQSRYFRDAIIRVRWRIGENEDSMVLRCHASCKE 
NMKGHFFFLQLHGLLQSLCLLGLELPAISVFVRLLI 



The following DNA sequence Seq-2416 <SEQ ID NO. 81> was identified in H. 
sapiens: 

GCCAGTCAATGCCAAAGACATTCTGTTCGGTTTGGAATGAATAAAACTTCTGATGCCCAT 
ATGGTAACCTTATGCTTTGAGAACTCTTCTATAGCACAATAAAATCTGAGCCGTCAGAGT 
AACTAAGTGATGGAAAATGAATAACTAAATGTATAGGGAAAGAATCCAGAAAAGAAATTT 
GTATTTTATTTTTTCTAAGTAACTTCCACAGATATGTTTGAGAAAACTGTATGATCTAGT 
GAATAGAATACTCAAAACTCTAATATACAAGTCACAGGTATGGGCCCTAGTTACTTCACT 
AAATGACTGGCTTTAGGCAGATAACTTGTCTGGTTCCAGTTACTAACTATGAGAAATAGA 
AAATACATCATTACCTTTCTATAATAGTCCACAACTATTTCAGCACACCCAATGTGACAA 
AAAACCGTCTCAAGCCCACTTCAGTAACAACTGAGAATTTGTGGGTTCATTTAAATGTCA 
AGGCCAGCAGTAAGTGAGGGCTGGTTCTGAGGCTGACATATTCTGAGGAGAACATGGTCT 
TGCTTTCTCTTTTCTGGGCACTTTTGTCCTCTGGATGGAATCCATTCTTGGGCAGGCTGA 
AGTCCTTCTCTCATGGTGGCAAGATGGATATGCCAGGCAACCATCCTGTCTGCAGAGAGC 
CTGCCTAGTGAGAAGTTTTGGGATTAGTTCTGACTTGATGAATTTGGGTCTCATGTTTAT 
CCCTGGATATATCTCTTTTGCTCAGGTGAATGGATATGTTGACTGCCACACCTGGGTTTC 
TGTGACTACTCCTGGATTCAGTGATGGAGTCAGCCCCAAGTAAGGCCCATAAACAAGGGT 
GGAGGAGAGTGGTTCCTGGAAAGAAAGTCAGGGTAAAGGCAAGGGGACAAATGCCAGATG 
GGCAGTAAATGGCAGCTGTCCAAATTTTATGCCTGAACCACTGAAAGGAATCTTCACTCT 
CACTGTGGGTATTAACATAGGACGCGGTGATGCTTAATGG 

The following amino acid sequence <SEQ ID NO. 215> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 81: 

P VNAKD I LFGL E I KLLMP I WP YALRTLLHNKI AVRVT KWKMNNMYRER I Q KRNLYFI FSKLPQICLRKLYD 
LVNRILKTLIYKSQVWALVTSLNDWLADNLSGSSYLEIENTSLPFYNSPQLFQHTQCDKKPSQAHFSNNEF 
VGSFKCQGQQVRAGSEADI F GEHGLAFS FLGTFVLWMES I LG QAE VLLSWWQDGYARQPS CLQRACLVRS F _ 
GISSDLMNLGLMFIPGYISF AQVNGYVDCHTWVSVTTPGFSDGVSPKGPTRVEESGSWKESQGKGKGTNAR 
WAVNGSCPNFMPEPLKGIFTLTVGINIGRGDAW 



The following DNA sequence Seq-2417 <SEQ ID NO. 82> was identified in H. 
sapiens-. 

ACTAGCTTGGATGCACAAGGATTCAAGGATGCATAGTTAGCAAGTAGCAAAGTAGTTATC 
AAGCCTAGGCGGGCGCTGACTCCAGAATTCAAGCCCAAGGTCACTTCTCTATACTATTTT 
ACATTGTATTTAAGAACTACATGAACATGAATGCATGGTGTGATGCTTATAGTTTCCTGA 
TGCTTATAGTGTCCTGATCCTACTTCTGCATAAGCCATGCAAAGGTAGTGACCCAGACTG 
TAGAAATGCGTCAGAGTGAGATATACCAACAAAATGAAACGAGTGAAAGTAGTATAATTT 
TCCAACATGTATACACTCTCTCACACACACATACACGTGAGAGGAGAACTAAAGATTAGT 
GACAGGGGATTTATAACATTATAAAATCTGAGAGCCTGAAAACAAAGATCCAAGGCAGAG 
CTAGAGGAACACAGGTATGGGTCAGTCAGGTGCAAGTTGAGAACACAGTGATAGGGTTCA 
GAATGGTTAAGTATAAACAGAACTAGTGTGACAGAAGTCATTCTTACATAATATTTTTTT 
AGTTGGTACCAAGATGGAGTAGATGCAGTATGTGGTAGTAAAATCACAGGTAATTAACTA 
AATTGTTAAAAATTGAAATATTGTGCTCATTACTGATTTGTCTCCAATATTTATCTCTGA 
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TAGTCAATAAATCAAAATATATCAAAGCTTAAATTGTCAGAATAAAACCCATGTTTGTAT 
AATTGCAGAAAAATTATTGAAAAGCAAAACTTGTCAGGGAATCCACGTGTTATCATTGCA 
CAGCTCATATGAATCTGAAAAGTCACAAATAAATTAGCAACATGGAGTTAATTGGTTTTT 
CTTTTTTTGCTTTACTGTTATTTTTCTTTACCACATGCAATTTCTTTTCTGGTTTTTGTT 
TTATTATGGAAACAATACACTCTTTTTTCCTAATATTTATGCTTCTGCATCCTTGCTTAT 
GAGTTTCTTCTTACATGAATGCTGTCGTCCTTCTTCCTCC 

The following amino acid sequence <SEQ ID NO. 216> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 82: 

RKKDDSIHVRRNSARMQKHKYEKRVYCFHNKTKTRKEIACGKEKQSKKRKTNLHVANLFVTFQIHMSCAMI 
TRGFPDKFCFSIIFLOLYKHGFYSDNLSFDIFFIDYQRILETNQ AQYFNFQFSLPVILLPHTA STPSWYQL 
KKYYVRMT S VTLVLF I LNHSE P YHCVLNLHLTDP YLC S S S SALDLCFQALRFYN VINPLSLIFSSPLTCMC 
VESVYMLENYTTFTRFILLVYLTLTHFYSLGHYLCMAYAEVGSGHYKHQETISITPCIHVHWLKYNVKYR 
EVTLGLNSGVSARLGLITTLLLANYASLNPCASKL 

The following DNA sequence Seq-2418 <SEQ ID NO. 83> was identified in H . 
sapiens: 

CATGGCCCCAAATTAGTTTCCCACCTTATGTTCCACTAGTTTCATAGACAAACCTCTTCC 
TGCCATACTGGTCTGGTCAGTGCCCTCCAGACACTGCAGTACTGCCTTGAACTGGTTTGC 
TGTCATCTTTTCTCTCTGTCATCTAAATTCTAGCCTGTCTTTGATGGCTAAAAGCCTAAC 
ATCTCTGTGGGCCTCAGAGAAATTATCTTCCTCTGCATTCCTCCAGTTGGCATCTCTCAC 
TAATGGATTAATCATATTACCCTCTCCTATTGTTATGTGCTTTTATGCATATAATCTTAG 
CCCCGCCATAGGACCAACTGTAATCCCTTTGAGGACAGGGGTTTGATCTTGTACCTATTT 
ATAGTTCCCCACGTGCCTAGAGCCTCTTGCACACTGTAGGCTGGGGGAAAATATTTGCTT 
ATGCTGATGATCTGAGAAAGATAATACTGCAAACAGGAGAAGTAAAGATTTCTTTGTCTT 
GTTCCATTTGGAATGAATTAGTGGCAGGTAATCAGTTAGAGGTCAGTTCAGAAGGTTAAA 
ATACGTGGACTTATCCCCTGTTACAGGTCTCTTATCTTTACAAAGATTGTGTTCCTGTTA 
CTAACCTCTTTCTAAATCATTGGTGTTGTTATTTACAAGAAGGACTGGGCCAAATATGTG 
AGGAAACATCAATGTATACTCATCCCTACCATTTGAAAAACAAGTTTTAAGTGTGTGTAC 
CACTGATGAAGTATGAAGAATAACGTTCCCATTCATTCCAGAGTACTCAGGCCCTTTGCC 
TGGGACTGCTAGCTACACATGCAAAGTGAATTCTATATCAGCATTTTGTAAAGCCCACTA 
TTCTCACCGTACCAGCTTAACTGCAACCAGTTATTTAATAGGATTCTAATTAATTTAATT 
CTCCACTGGTAGCAATTTCTGATGCACAATGTCTGTGCCTTTTACCTCTTTGCATCCCTT 
CCCCAGCACTTAACTCAGCAGGTTGCATATAGCAGGAACC 

The following amino acid sequence <SEQ ID NO. 217> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 83: 

WPQISFPPYVPLVSTNLFLPYWSGQCPPDTAVLPTGLLSSFLSVIILACLWLKAHLCGPQRNYLPLHSSSW 
HLSLMDSYYPLLLLCAFMHI ILAPPDQLSLGQGFDLVPIYSSPRASLLHTVGWGKI FAYADDLRKI ILQTG 
EVKISLSCSIWNELVAGNQLEVSSEGNTWTYPLLQVSYLYKDCVPVTNLFLNHWCCYLQEGLGQICEETSM 
YTHPYHLKNKFVCVPLMKYEERSHS FQSTQALCLGLLATH AKI LYQHF VKPT I LTVPALQP VI DSNFNS PL 
VAISDAQCLCLLPLCI PSPALNSAGCIQE 

The following DNA sequence Seq-2419 <SEQ ID NO. 84> was identified in H. 
sapiens-. 

TAACTTGTTCCAGCACAGATTCAAAAGTCTAAATTCTGAAGTCTCAACTAAATGTCATCT 
AAACCAGATGTAGGTGAGACTCAAGGTATGTTTATTCTGAGAGAAATTGCTCTCCATCTG 
TGATTCTGTGAATCAAATAGGTAAAGAGCTTCCAAAATGCAATGGTGGGACAGACATAGA 
ATCGACATTCCCATTCCAAAAGGGAGAAGTAGGAAGGAATACTACAACAACAACAAAGTA 
AACGATAAATCTTAAGGCTCCAGAATAATCTCCTTTTGATGCCCCATCTTCCAATCTTCC 
AGGCACACTTGGGCAGGCGTTGGGCCCCCAAGGCTCTGGGTGTCCCAGTCCCAGCCCACA 
TGACAGCACTTACATATTAGAGCCACATGCCAGGCTGGAAATGCCCTCTAGTGGCTCTAC 
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TGGTCTATGGTCAGAGGGTAGGCCTGCTCCTATGACTCTGCCAAGCACAGCCTTAGTGGA 
GGCTTTTTGTGGTGGCCCCACCCCTATGTCAATTCTTTGCCTGAGCCTCAAGACTTTCCA 
GGGCATCCTTTGAAATCTGTGTGGAGTCAGCTTTCCCTCTATGGTATTGCACTGTGTGTC 
CTGGTGGAGATGATACCTAGAGAACATTACCAACGTTTATCATCTGTGCCCTCCAGAAAG 
GTGGCCACTGGAGCCCACACCACACTTGGACCCTCTGGAGCCATGCCTGGAATGACTGAG 
CAGTGCTGTGTCAGAAAGCAGGGAGCAGAGATGAGGTAGCATAGGGCAGGAAGTGCTGAG 
CTCCAGTGGGCATCCTGGGCCCCTCTTTTGACCTTGTTCTGTCCCCTAGGCCTTGGCACG 
CTGGGCCTGTGATGGGAGCAGCAGCCGTCATGATGTCTGAAATGCTTTTAGTGGGGGTCA 
TTCCTCCATTGCCTTGATGAAAAGCACCTGGCTTCTGCAGTTCCATGTTAATCTGATCAA 
ATGGTTGCTGGGCCACATCCTTGGTATTCTCTCCCAAACA 

The following amino acid sequence <SEQ ID NO. 218> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 84: 

TCSSTDSKVILKSQLNVITRCRDSRYVYSERNCSPSVILIKVKSFQNAMVGQTNRHSHSKREKEGILQQQQS 
KRILRLQNNLLLMPHLPIFQAHLGRRWAPKALGVPVPAHMTALTYSHMPGWKCPLVALLVYGQRVGLLLLCQ 
AQPWRLFWAPPLCQFFAASRLSRASFEICVESAFPLWYCTVCPGGDDTRTLPTFIICALQKGGHWSPHHTW 
TLWSHAWNDAVLCQKAGSRDEVAGRKCAPVGI LGPS FDLVLS PRPWHAGPVMGAAAVMMS EMLLVGVI PPLP 
KAPGFCSSMLISNGCWATSLVFSPK 



The following DNA sequence Seq-2420 <SEQ ID NO. S5> was identified in H. 
sapi ens ■. 

CCACAGAAACATTCTTCAGTAGAACTTTAATATTACTGTCTTATAAAATTCTGTCAAATG 
AACAAAAGATAACCCATAATTACACCCTAATATGACTGCTTTTAACATTTTACTGTATTT 
CAGCCTTTTTGCTATGTATATAATTTTACAGAGTTGTAATCATACCCAGTATATGATTTT 
ATCATGTTTTCCCACTTACCATTATAGGTATTTTTAATATTGCTACATAGTCTTCATGGT 
TGTCATTGTTAATAGCTATGCTGTAATAGTTCACTGAATTGAAGTGCTTTATTTACTTAG 
CTACCCTATTATCTTTAAACAATTTCTAATTTCTTTTTATAATAAACATGGACATATTTC 
TGACAGGGGTGTTCTTTTTCACATCTTGACCTACTTTTCACATAGTGTTACAATTACCTG 
ACCAAAGAATACAAACTTTTTGTCTCTTGACGTATATTTCCAAAAGATTTTTAAAAGGTG 
CATTAATTTACTCTGCAGCTGGTGTAAATGAAGACCATTTTGTCATTGTTTTCTTGAGAG 
TAGAGCTTCCAAAAGTAGGGATATGTGGCTAGGAGGAAGAAATCCAGCCTGGGGCAGGCA 
TTCTGTAAAGAACTCCAGTTCTCACTGGTACACTGGTTTTATTTTTCTCTGTTTCTTGCA 
GACTGAGCAATTGATAACTCTGTGGGTCCTCTTTGTTTTTACCATTGTTGGAAACTCCGT 
TGTGCTTTTTTCCACATGGAGGAGAAAGAAGAAGTCAAGAATGACCTTCTTTGTGACTCA 
GCTGGCCATCACAGGTAAGTAACTATGCAAGTGAGAGGCAGGAAGCTATATGTGAAGTCC 
CTATGGCTTCCTGCTTTTAATGAATTTTATCAAAAAAAAAAAAATGTAACGCATCGGTCA 
ATTTGGGAATAATTTCTGAAAGAATATAAAACCTATATTTGAATATTTCCTCTGGCATAC 
TTAACACATATGAATGCCTCTAAGATTTCATTATAAAAGT 

The following amino acid sequence <SEQ ID NO. 219> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 85: 

HRNILQNFNITVLNSVKTKDNPLHPNMTAFNILLYFSLFAMYIILQSCNHTQYMILSCFPTYHYRYFYCYIV 
FMWIVNSYAVIVHIEVLYLLSYPIIFKQFLISFYNKHGHISDRGVLFHILTYFSHSVTITPKNTNFLSLDV 
YFQKIFKRCINLLCSWCKRPFCHCFLESRASKSRDMWLGGRNPAWGRHSVKNSSSHWYTGFIFLCFL QTEQL 
ITLWVLFVFTIVGNSWLFS TWRRKKK5RMTFFVTQLAI TGKLCKEAGSYMS P YGFLLLMNF I KKKKMRI GQ 
FGNNFKNI KPIFEYFLWHTHIMPLRFHYKS 



The following DNA sequence Seq-2421 <SEQ ID NO. 86> was identified in H. 
sapiens 

AATAAGCAAATCTATTTTGACAGAAAGATTCATGATTGCTCCTGGCAGCAGGGGGTGAGG 
AAGTTGGTGGGAAATGGGTACAGAGATTCTTTTGGCGATGATGAAGACGTTGTAACAGCT 
TTTGAATTTTACAATCCAGAATTCTATTCTCTGCTAATTAGTCAAATAAAGGGCAGAAAA 
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TATACATTTTAAAACACAAAGATGCAGACATTACATTCCACATACAAGAGGATGTACCCC 
AGCAAAACAAGGTGATAAACCAAGAAAGAGAAAGAATGGGATCCAGGAACAACAGCTTCA 
ACCCAGGATAACAACAAAGGGAACTACTCCAGTGTTAACAGCTGGGCAGCCAGAGAGACA 
GCATGTAGTCCTCATTGAAGCAGAAAGACAGAGGGTTCTGAGACAGAGGTCTCCAGGAAA 
AAAAAAAAGAACCTGACTTACTGGATAAACAAGTCTTTAGTTTAAAAAACAACAAAAAAC 
TGTATACACATATATATATAAAATCAGGTAGTATAAAGAAAAACAGAACTCCAGAGATTC 
CTGGGTCACAGAAGGGGAAAGGGCTGTTCAAGAAAGTGAAATTGAACTAACTGAAAATAC 
AGCTATCTTTATATTGGAAGGACAGTCAGGAAGTCAACAGATAAGGCCTAAACTGCATAA 
AGCAGGAAACAGCAGACTAAAGACATTATTAAGAAATATGGAACACAACCAAAAGAAATA 
GCAAAAACAATGAAAAGTGACTGTTTTTCATAAGTGAGGCAGGGGAAGAGAAGGGGTTAT 
TTTTTTCCCCATTATATGTCTTTAAGAACTACTTGCTAAAAATATTGGGCACATATGAAT 
TTGATAAAAGCGAAAAACTTTTTACTTCACAAGTGCAGCTTTAACATACGTTGATTACAG 
TGAAGTTTTTGTTCTGTTAACCACTTTAGTAGGATTTGTCTAAATTTAGTGATTTACAAT 
GCCTGCAGTAGAATCAGAAGATTTACACTGAAGGGATTAT 

The following amino acid sequence <SEQ ID NO. 220 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 86: 

IIPSVIFFYCRHCKSLNLDKSYSGQNKNFTVINVCSCTCEVKSFSLLSNSYVPNIFSKFLKTYNGEKNNPF 
SSPASLMKNSHFSLFLLFLLWFHISCLSAVSCFMQFRPYLLTSLSFQYKDSCIFSFNFTFLNSPFPFCD 
PG ISGVLFFFILPDFIYICVYSFLLFFK LKTCLS5KSGSFFFSWRPLSQNPLSFCFNEDYMLSLWLPSCHW 
SSSLCCYPGLKLLFLDPILSLSWFITLFCWGTSSCMWN^SASLCFKMYIFCPLFDLAENRILDCKIQKLL 
QRLHHRQKNLCTH FPPTS S P PAARSNHE S FCQNR FAY 



The following DNA sequence Seq-2422 <SEQ ID NO. 87> was identified in H. 

CCTTCTCTTTCGGGTATTTTAGTCAGCCTCTTTTTATCGCTGTTATCACAGATATCCCCA 
GAGACCACTTGTTATCATAATTTGCTAATGTTTCACAAAAGATGACCATTTAGTTTTTAA 
TTAAATCTTATAGGACTTACACTCTCATTTGTTAGGCAAGGAAATTGAGCCAGGTCAAAT 
TAAGTAAATTGCCCAAAATTCTCACTGTTTTTCCAAGTAATTTTAAAGAGTGACATCCAG 
AAAATCTGTGACTTCTAGGAATACATTTAGAAAAACATATACCAGAGGGTTTAATTGCAG 
CATTGTTTTTAACAGCAAAAATTGGAACTAAATACACATCAATTGGATACAGATAAATAA 
AGTATGAGATATTCATGGACCAGAATCCTGTGCTGTAATTGAAGTGAATGAACTGGCAAT 
GTGTGCACCAGTATCCCCAAATTATAATATTTACTAAAAAAAGCAAAATGCTGAATGATT 
CATGCTGTATGATAACATTATATAAAGTCTGAGAACATGAAAAGCAACTGCAAACATAGA 
TTATAGCTGCATAAATAAATAATAATAGTATAATAAACATTTGTAGGAATGGAATAGAGA 
AAAACATTATGAGATCCAGAGTGCCCCAAAAAAACCTGCCCCCATATTTTAAATCAACCA 
TTTTCTCATTTAACCCCATTTTTCCTCATCACTTACTATGTGACTAGATGTTCTTTGGTT 
TTGTTAAAAAAACATTTCCGATTCCTTAACATACCTAAAAATATAATAAATTATTCTCTC 
ATTATTTTCTTCTACATAATATACAAATTACTTCAAAATACGTACACAACTTACTTTCAC 
ATAATATAATCTAACACAGTGGCTTTTCTTAGGTATGCATTCTACTAAAATCATATATTC 
CTTTCTCTAATAATAAAAAGATTATATGACTTATAATTATATACTACCATAGCTGGGCTA 
TCATAGTAGCCTTTCCTTTTAATATAAATACTTTGATACA 

The following amino acid sequence <SEQ ID NO. 221> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 87: 

CIKVFILKGKATMIAQLWYII ISHIIFLLLEKGIYDFSRMHTEKPLCIILCESKLCTYFEVICILCRRKEN 
NLLYFVCGIGNVFLTKPKNISHSKGKMGLNEKMVDIiKYGGR FFWGTLDLIMFFSIPFLQMFII LLLF IYAA 
I I YVCSCFSCSQTLYN VI IQHE SFSILLFLVNII IWGYWCTH CQF I H FNYS TGFWSMN I S YF I YLYP I D VY 
LVP I FAV KNNAAI KPSGI CFSKCI PRSHRFSGCHSLKLLGKTVRILGNLLNLTWLNFLAQMRVA/LDLIKNM 
VI FCETLANYDNKWSLGI SVITAI KRGLKYPKEK 



The following DNA sequence Seq-2423 SEQ ID NO. 88> was identified in H. 
sapi ens ■. 
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GGGACATTTCATGCTGGGGAACATTTTAGGCAAATGGTCCCCAAGACCTTTTCGATAAGG 
ATACTCCAGCGAAACAAATGAGACTGTTACAGGAGGCAGCACTGAGGCAGGGCAGGTGGC 
ATTGGAGAACATGCACACCACCCCATGGGCACCGTGCAACACCACCCACCACCCATGGAA 
GTGGTGACAACAGTGGGGAGGGGAAGCCTGTCAAGCAGATGTCACCAGGTGCTTCAAGCA 
GTGTTGTAGGTCCCTGCTTATAGGTGCCAGGCCAACTCACCCACCTTCCTTCGACTCTTG 
GAAAGAAAATAGTGGAGGTCTTTCTAAATCATGTGAGACAATAACTCCCCCAGAGGTGCC 
ATCCTCTAGATTCCAGGGGATAAAGACGAGCACAAGAAGTACTGCTGAGCACTTTGTGTG 
GGATGTGTGTCTAAACACGACAATCTGAAGACAGAGGTGTAGAAATTGGCAAGTTTCCTA 
AAGCATGACAACACACACCCAAAACTCTTCCATAATGATTCCCTTTTTCCCTGTATTTTT 
CCTGGATGCACCATCACTATGGGAACCAGGATGGTTACTCCCAATTCCCTGTCACCCACC 
GCTTATTTAATAAACGATTTCTACTTTACTGAAATTGATGCTTCGTTTTCTTCTAATTCC 
ATTCTATACTTTACCTCTGCTCTGAGTTACACTGAATTTATAACCCTTCTTTTAAACAGA 
AGTCTTGCAAGAACAAACTACAGCAGTATCAGCAACCAACAATGCCACCAATACAGATTA 
AAAAAACATTCTTATCTGAGGCCAGGTAACCAAATTTATGCAAAATAACTCAACAGATGC 
TGGTCAGTACTAGCTGACCCATGAATTTAAGCTCTTACTTGGAAGAAATACAACCCAAAG 
AGGAGAGAAAGGAAAAAAATGAGTCTCATATTAACATACAATAAAACCTTATTAACTGAT 
AACTCCATAAATTATGAGTGGCAATCAGATAGATAATTCA 

The following amino acid sequence <SEQ ID NO. 222 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 88: 

NYLSDCHSFMELSVNKVLLYVNMRLIFFLSLLFGLYFFQVRAIHGSASTDQHLLSYFAIWLPGLRECFFNL 
YWWHCWLLILLFVLARLLFKRRVINS VLRAEVKYRMELE ENEAS I SVKKS FI KAVGDRELGVTI LVPI VMV 
HPGKIQGKRESLWK SFGCVLSCFRKLANFYTSVFR LSCLDTHPTQSAQQYFLCSSLSPGIRMAPLGELLSH 
MIKDLHYFLSKSRRKVGELAWHLAGTYNTASTWHLLDRLPLPTWTTSMGGGWCCTVPMGWCACSPMPPAL 
PQCCLLQSHLFRWSILIEKVLGTICLKCSPANV 

The following DNA sequence Seq-2424 <SEQ ID NO. 89 > was identified in H. 
sapi ens -. 

TATTATGTTATTGTGTAATTATTTGAATTATTGTCCCCTTTCCATCAATCCCCCAAACAC 
ACACATATTAGGTGGAAATCCTTAGGGGCTGAGATGATGTTTTATTTACATCTGCATGCC 
TGATGTTAAGCCCAGTGCTGGGCACGAATGCGATTTAGTGAGTGTTTCTTGAACATGAAT 
AATGAATTCACCAGTGAAAGCATGAGTGGATCTGGTGGGGGCACAAAAGGCTGACTCCAG 
GTTCCAGGAATCTGGGTGGAGAAACTTCTGGGCTGGAGGGAGCAGAGGACCACTGTGTTA 
GGTCTACGTGGTTCTGGCTGGCAGGGTTAGCAAGGATGCAGAGGAGTTTCTGGGTCTTGC 
TCAAATGATAATTTAAAACAACAATAATAATTAACATTCATTTAGTTCTTACTATGTGTC 
AGTCCCTTATTGCCTTCTATGTATTCAGCCACTAATCCTCAAAATTCTAGGGGTTAGATA 
TTTTTCCGGTCTATACTATACATATGAGAAAAAGGGTAGAACAGGGAGGTGCAGAAACTT 
GCCCCAGGATACACAGCAAGTAAAATGGGAACTGGGATTGGTCACCTAGGGATTCTTGTT 
TTTTAGATTTTGTTTTTTTAATCTCTCTATAGCCCCTTAGGTTATTTATTGATATTTTTA 
CTTTTTATTTTGAAATAATTGTAGATTCACAGGAAGTTACAAGAGAGAGGTCCTGTGTAC 
: TCTTCACCCAGATTTGTCCAATGCTTAGATTTTATATAACTGTAATACAATATGAAAACC 
AGGAAACTGATATTGGTTCAATATATGTGTATACTTCTATGCCATTTCATCATGTGTAGA 
TGTAACCACCATCATGACCAAGCTGCAGAACTGTTCCATCACCACGAAGATCTGCCACCT 
GTTGCTCCTTTAAAGTCATACCAGCCCTCTTCCCTGTCCCCACCCACTGTCACTATGCTT 
AACCCTTGGTAACCACTAATCTGTTTTCCCATCTCTATAG 

The following amino acid sequence <SEQ ID NO. 223> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 89: 

LCYCVIIIIVPFPSIPQTHTYVEILRGDDVLFTSACLMLSPVLGTNAIVFLEHEIHQKHEWIWWGHKRLTP 
GSRNLGGETSGLEGAEDHCVRSTWFWLAGLARMQRSFWVLLKFKTTIIINIHLVLTMCQSLIAFYVFSHSS 
KFGLDI FPVYTIHMRKRVEQGGAETCPRIHSKNGNWDWSPRDSCF LDFVFLISLPLRLFIDIFTFYFEII V 
DSQEVTRERSCVLFTQISPMLRPYITVIQYENQETDIGSIYOTTSMPFHHVMPPSPSCRTVPSPRRSATCC 
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SFKVIPALFPVPTHCHYAPLVTTNLFSHLY 

The following DNA sequence Seq-2425 <SEQ ID NO. 90> was identified in H. 
sapi ens : 

ATGCATACACCAGAGCCGACCCGCAGACTCTGCAACCCAGGCCCAGCTGCACGGTCAGTT 
TGGAAGTCTACACAAGCATCTAGAGGACCTGGACACAAACAGGGCTAATTCAGGTGCCCA 
ATTCATGTCCCAACTCTGTCCTGTCAGGCGACTAAGGCAGGGCTCTGGGAATCCAGGGAC 
AGGTGGAGTAACTCGTACACAGTCAGTGTGGGAGTCTTAGCAGGTGACTGGGTCCTGCCC 
GGACTCGTGTGGGATGGAGGGCTGGGTAAACTCATTGCTGCAATAAAAGGGACAGAATCT 
CAGTGCAAAAGAGACTAGAAAAAATGTTAGGTTTCCAGAGAGAGGCTGGAATTCAGAGGG 
GAAGATGGAAGC C C ATTTGAT ATAGT AGTGGTGAAGATGGAAGGTGGC C C CTGC CGTGAG 
GAAGACACCTGAGCTATGAAGAGTGGAGTATAAGCTTGGAACCAGATGTGCACATACCCA 
GAGTTCATGTCCAACATATCTCAAAATCTTTGCAAAGTCTGTGTGGATCCTTAAAAACTG 
GGGAGGGC AGAGC C AG CAGTGGGC AGGTGGC C C C C AC C TGGAGGAATGGGATT ATAGAGT 
CCAGGAGTGAGGCAGCGCCCTACAGTTTGTCCTCATCCTTCCATTTTCCACACTTCCAGT 
TTCCTTTCAACCACTTCAGAAAAAAAAAAAAGTCCAGAAAGTCTAATGTTGCCAAGTTTA 
GAAACCAGGTCGTCATTAGTGTGAGTGGAATCAACGTTGATTACAGTCTGGTCCTTTTCA 
AGTTTCTTTGATATCTTCAAAAGCCCAATCATCCTGTTCCATCTAGGACATTAAGAAAAA 
TACACCCAAAGAATAGTCTTTCAAGTACATTGCCACCGTAGCTAGATGATTATTATCCTG 
ACTATTAATTACTATTATGATTACTGTTGCCATGGTTTTTATGTTTTTCTGTGTGCCCAT 
CCAATCCCACATCCAGCCACCACAGCCACTGCTGGGTTTT 

The following amino acid sequence <SEQ ID NO. 224> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 90: 

KPSSGCGGWMWDWMGTQKNIKTMATVIIIVINSQDNNHLATVAMYLKDYSLGVFFLMSMEQDDWAFEDIKE 
TKGPDCNQRFHSHRPGFTWQHTFWTFFFFSGKETGSVENGRMRTNCRALPHSWTLSHSSRWGPPAHCWLCP 
PQFLRI HTDFAKI LRYVGHELWVCAHLVPSLYSTLHSSGVFLTAGATFHLHHYYI KWAS I FPSEFQPLSGN 
LTFFLVSFALRFCPFYCSNEFTQPSIPHESGQDPVTCDSHTDCVRVTPPVPGFPEPCLSRLTGQSWDMNWA 
PELALFVSRSSRCLCRLPNPCSWAWVAESAGRLWCMH 



The following DNA sequence Seq-2426 <SEQ ID NO. 91 > was identified in H. 
sapiens: 

TATTATGTTATTGTGTAATTATTTGAATTATTGTCCCCTTTCCATCAATCCCCCAAACAC 
ACACATATTAGGTGGAAATCCTTAGGGGCTGAGATGATGTTTTATTTACATCTGCATGCC 
TGATGTTAAGCCCAGTGCTGGGCACGAATGCGATTTAGTGAGTGTTTCTTGAACATGAAT 
AATGAATTCACCAGTGAAAGCATGAGTGGATCTGGTGGGGGCACAAAAGGCTGACTCCAG 
GTTCCAGGAATCTGGGTGGAGAAACTTCTGGGCTGGAGGGAGCAGAGGACCACTGTGTTA 
GGTCTACGTGGTTCTGGCTGGCAGGGTTAGCAAGGATGCAGAGGAGTTTCTGGGTCTTGC 
TCAAATGATAATTTAAAACAACAATAATAATTAACATTCATTTAGTTCTTACTATGTGTC 
AGTCCCTTATTGCCTTCTATGTATTCAGCCACTAATCCTCAAAATTCTAGGGGTTAGATA 
TTTTTCCGGTCTATACTATACATATGAGAAAAAGGGTAGAACAGGGAGGTGCAGAAACTT 
GCCCCAGGATACACAGCAAGTAAAATGGGAACTGGGATTGGTCACCTAGGGATTCTTGTT 
TTTTAGATTTTGTTTTTTTAATCTCTCTATAGCCCCTTAGGTTATTTATTGATATTTTTA 
CTTTTTATTTTGAAATAATTGTAGATTCACAGGAAGTTACAAGAGAGAGGTCCTGTGTAC 
TCTTCACCCAGATTTCTCCAATGCTTAGATTTTATATAACTGTAATACAATATGAAAACC 
AGGAAACTGATATTGGTTCAATATATGTGTATACTTCTATGCCATTTCATCATGTGTAGA 
TGTAACCACCATCATGACCAAGCTGCAGAACTGTTCCATCACCACGAAGATCTGCCACCT 
GTTGCTCCTTTAAAGTCATACCAGCCCTCTTCCCTGTCCCCACCCACTGTCACTATGCTT 
AACCCTTGGTAACCACTAATCTGTTTTCCCATCTCTATAG 

The following amino acid sequence <SEQ ID NO. 225> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 91: 
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LCYCVI I IIVPFPSI PQTHTYVEILRGDDVLFTSACLMLSPVLGTNAIVFLEHEIHQKHEWIWWGHKRLTP 
GSRNLGGETSGLEGAEDHCVRSTWFWLAGLARMQRSFWVLLKFKTTII INIHLVLTMCQSLIAFYVFSHSS 
KFGLDIFPVYTIHMRKRVEQGGAETCPRIHSKNGNWDWSPRDSCF LDFVFLISLPLRLFIDIFTFYFEIIV 
DSQEVTRERSCVLFTQISPMLRFYITVIQYENQETDIGSIYVYTSMPFHHVMPPSPSCRTVPSPRRSATCC 
SFKVIPALFPVPTHCHYAPLVTTNLFSHLY 

The following DNA sequence Seq-2427 <SEQ ID NO. 92> was identified in H. 
sapiens : 

TAGTTTCTCTGGTCTGCCTTGGGGAAGAAAGGAGAGCAGGAGAAAGAAAGGTGGGAGAAG 
GCCAGAAAGACTTTGTTTCTGAAGCTCTTTCAGTTTCCTTCAGTTCAAAGCACTCATCAC 
ACCAAGACACCATACTGTGGGGTATCACATTCTGAGCCCTAACACTTCCAATATTATGCT 
ATGAATTTACATCATGATTTCAGGTAATTATTCCAACAATGCCACAAGGTGAGCATTTGT 
GTTATCCAGTTTCACAGATGCAGAAACTGAAGTGGAAAAAATTGACTAGCATTATATGGC 
TGGCAAGTGATCAAACAGGATTTTCTCATTATTTCATTCACTCAATAGTTATTGAGCTCA 
TAATATATGCCAGGCATTATGTCAGACTTCATGGATACAGACAGGTACACAGTAAACAAG 
GTGGCCACTGCCCAAATGGAGCTTGCATTCTGGTGGGGAAGACAGATAATAAACAACAAG 
AAAGAAGCAATATAACAGATTGGGACAGTGCTATTAATATAAGTAAATGAAGGAGGGATA 
TCATCAGGAGAATCTGGGAAGGAGTGGATGCTACCTGAGACAGGATGGTCAAGGATCTGC 
CTAGTTGCAAAGCACTAGACTTTCCACAACCCCTTCTACCCTCCAGTGGGCCTCTGCAGT 
ATATATGGCAACCAATTCTGGTTTCATGTATTCTACCACTTACTCCAACTCTAGTAAATA 
TCTGCAAAGCTTACCATTGCCTACGACTCTCAGATTATTTCCCCAAGATGCTGCAGAATC 
CTTATAATGTTTCTCAGCCTCAATAGAATGAAAAGCAGGTCTGTGCTTATATCACTTAAT 
GACCAAAGAGGAAGGAAATTTACAATTAAAGTGTACTTTGCCAACTGTGGATGAATTAGT 
TAGGTCACTGTGATCTACAGGTTAGATGTCTGTTCAGCAGTGTCCTCTACTTGAGATTCC 
AAGGAGGTTGAAGCTCACTACTCGCCACCCCTCGCACCCC 

The following amino acid sequence <SEQ ID NO. 226> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 92: 

GARGGEASTSLESQVEDTAEQTSNLITVTLIHPQLAKYTLIVNFLPLWSLSDISTDLLFILLRLRNIIRIL 
QHLGEIIESAMVSFADIYSWSKWNTNQNWLPYILQRPTGGKGLWKVCFATRQILDHPVSGSIHSFPDSPDD 
I P P S FTY I NS TVP I G Y I AS FLLF I ICLP HQNAS SIWAVATLFTVYLSVSMKS DIMPG I YYELNNYVNE I MR 
KSCLITCQPYNASQFFPLQFLHLNWITQMLTLWHCWNNYLKSCKFIAYWKCGSECDTPQYGVLWLTEGNK 
SFRNKVFLAFSHLSFSCSPFFPKADQRN 

The following DNA sequence Seq-2428 <SEQ ID NO. 93> was identified in H. 
sapiens : 

ATCAGCGACACCATCCTGGTTGTCATCCCTGAGCTGTGTTAAGTAGGCACTTCCCCTAAG 
AGAGTTAAAGGGGCACTCGTGAGATACTAAGAAGACTCCTTCCCCCAGCCCCAGGCCTCC 
TTGTACCTTTTGCCTCTTCATTCTGTCTGCTGCCTTCTGGGAAATGATGGGACTGGCAGG 
CTGTACTATGCAGCAGGGATAGCAGGGCTGTTTGCTCTGCCCTCAGGAAGGCAGATAACC 
CCTAGAAACAGGAAGAGCCAAATGAGGTTGTGTAAGTCTGAGGCAGAAACATTAGTCGTG 
AGAGCAAGACTTGCATTTGCAAGAGCCAGGCTGTGTGTGTGTTTGTGTGTGTGCGTGTGT 
GTGTGTGCATGTGTGTGCACGTGTGTGCATGTGCGTGTGTGTGTCCGTGTGTGTGTGTGT 
AAAACTGGATGGC CAAGAG C C AAC C C C TGGAGGGC AC GGAGAC AGGGAAGAAAAC AGAGT 
GAAACAAAAATATTTGTGTAGAAGGCATAAAAGTTATCATCACAGACTCCACTGTGTAAA 
GGCATAACTTGCTTTATTTATCTCTAGTGTATATGAACTTAGCCTCCCTTTCCATTCAGC 
CTGTGAAAGGAGATAGTGCTTGGGCCATTTGGTAGAAGAAGGGGATGGGAGATGATCAAA 
ACCCCAAGTAAGGTTCATATCCAATATAGTGTCTAAGCAGCAAATGACTAATGGCCGAAG 
AAGGAGACTAGACAGAGGATTAGAGGCAGCCATGGGGCTGGTGCAGCTGTGGAGAGCTCT 
GAGCAAAGAAACAAGGTTGGCAGGTGAGGAGGCCTAGGATAGAGGCCAGAAGGCCAAACC 
TGGGGCTGTGCAGCCAGTGGTCATGGTGGCACAGCAGGGACTGGCTGGGCATTGGCTGGG 
CATGCAGATGCCCAAGGCCAGCTGTGCCACATAGAAGCCCTGAGGAAGTGAGGGTAATTA 
ACCCCTGAACAACCCAGATCATCTTCAGGGGAACAGCCAG 
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The following amino acid sequence <SEQ ID NO. 227> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 93: 

GCSPEDDLGCSGVNYPHFLRASMWHSWPWASACPANAQPVPAVPPPLAAQPQVWPSGLYPRPPHLPTLFLC 
SELSTAAPAPWLPLILCLVSFFGHSFAATLYWITLLGVLIISHPLLLPNGPSTISFHRLNGKGGVHIHRIK 
QVMPLHSGVCDDNFYAF YTNIFVSLCFLPCLRALQGLALG HPVLHTHTRTHTRTCTHVHTHAHTHTHTHKH 
THSLALANASLALTTNVSASDLHNLIWLFLFLGVICLPEGRANSPAIPAAYSLPVPSFPRRQQTERGKRYK 
E AWGWGKES S YLTS APLTLLGE VPTHS SGMTTRMVSL 

The following DNA sequence Seq-2429 <SEQ ID NO. 94> was identified in H. 
sapi ens : 

CTGTGTTGGGTTCCTCCAGTGGTTTGTGGATGGAGATCATGGGGTGTGTTAGTCCATTTG 
CATTGCTATAAAGGACTATCTGAGCCTAGGTAGTTTGTAATGAAAAGAGGTTTATTTGGC 
TCAGGGTTCAGCAGGCTGTACAGGAAGCATGGCCCTGGCATCTGCTTGGCTTCCGGTGAG 
GCCCCAGGAAGCTTCCAATCATGGCAGAAGGTAAACGGGAACCAGCATGTTACATGGCAA 
GAGGGAAAGCAAGAGATGGGGGAAGGTACCAGGCCCTTTTAAACAATCACATCTCACATG 

CCAGGCTAGAGTGCAGCGGCACAGTCTT 

The following amino acid sequence <SEQ ID NO. 228> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 94: 

DC AAALPGQS KTP FQKKKKKKKERKE FMDVI VKGLVPS PISCFPSCHVTCWFPFTFCHDW KLPGASPEAKQM 
PGPCFLYSLLNPEPNKPLFITNYLGSDSPLQCKWTNTPHDLHPQTTGGTQH 

The following DNA sequence Seq-2430 <SEQ ID NO. 95> was identified in H. 
sapi ens : 

ATGTTAAAATAAATATTCATATATGCAACGGCAGGACTTTAAAAAATACACACAAATAGG 
AAAACAAAAGAGACCATTCCAGAAGTCAACAAGAAAAATAAGTTTAGTTTTACAAGAAGT 
TCACGATCTCGTCCTTATTTTACCACGTGCTAGAATTTGGTGACCAAAGTACCAGAACAT 
TAGTTTGTAGAATAGTAATTTTTAAACTAAATTTTAGCAACAGAACATTAAAAAAAAATT 
ATCTGGCAGCTGAATACAAAACGCAACAACAAAAACCAAAACACAAATGGAGCTACTCTA 
GTTAGAGTCAGAGAGGCAGATCTCTGAACCATGCCTGCCTGCACACAACTCAAAAAACTA 
GTAATGTAGAGTGATTTCT CAAGC CTCTT CTGGT ATGCTAAACATTACAGATTCTTCTGA 
CTAAAAAGAGAGGCAATCCCTGAGACTCTCCATAGAAACCCCAGGCTCTGTAGAAGCCAT 
GAACATTTGGTATTGAGGGTGGAGGCAACAGAGTCTCCAGCTGTAGTTTTGTTTTGAACG 
AATCTGGAAAATAAACTGAAAAACAATTTAAAACAAAAAGACTTTTAAATAGTAAATGTA 
AAGTTGATGTGAGATGTTGGAATAAAAATGAAGGCCATTTCAAAACCCACCACAGGCAGA 
TG 

The following amino acid sequence <SEQ ID NO. 22 9> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO . 95 : 

SACGGFNGLHFYSNISHQLYIYYLKVFLFIVFQFIFQIRSKQNYSWRLCCLHPQYQMFMASTEPGVSMESL 
RDCLSFSEESVMFSIPEEAEITLHYFFELCAGRHGSEICLS DSNSSSICVLVFWAFCIQLP DNFFLMFCC _ 
NLVKLLFYICLMFW YFGHQILARGKIRTRSTSCKTKLIFLvDFWNGLFCFPICVYFLKSCRCIYEYLFH 

The following DNA sequence Seq-2431 <SEQ ID NO. 96 > was identified in H. 
sapi ens : 

CCTGCAAAGTCTCTTCCTGCTGCACCTTCCTTCTGAAACCATTAATCACCACGACCCACT 
GAATGAAGCCCAATCTCAAATCACAGTGAAAAATCCTGCAACGTGCAGGGTGATGAGTGT 
TTACATTAGCTGAAATGAAATGATGTAATACCCAGAATCGAGGGAGGGCTGCGATCCAGA 
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GTCAGGGCATTGCAAAAACCTCTGTGAAACATAACTTTTCTACATTACAAAAAAATGTCC 
TTGCGTTTTAGTAATCTGGCTTCTGTAAATTTAGGATTACTTGGATTTTTCTGATCTCAT 
CAATTTGTTTTCCAAATAGAAATTCAGAACTTCCCAATTACTCACTGTTTTAGTCAAGTT 
TAAAAAAAAGGGTAGCAAATAGAACCCAAAGTGTATACATGTGCAAAGAACCCAGTATCA 
AGGGAATAATAATAGAAGGCAGCCATCCAGGTATGTGGGCACCTGCCATGCTGCAGAATA 
GCAGAGCCTCCCAAGGGTCTAAGTGCCTTCAAAGTAAAGACAACTCCTAAGAAAGACAGT 
ATTTGTTTAAGCCAGTGGCCAATTTTTCTTCCTATAACTGATGATGAACAAGAAAACCCA 
GGAGTTCCTAGCCCTATTATTGATGGGCAACTGCTATTGATTAC 

The following amino acid sequence <SEQ ID NO. 230 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 96: 

VIN SSCPSI IGLGTPGFSCSSSVI GRKI GHWLKQ I LS FLGWFTLKALRPLGGS AILQHGRCPHT WMAAFY 
YY SLDTG FFAHVYTLGSICYPFFTLK QVIGKF I S I WKTNDQKNP SNPKFTE ARLLKRKD I FLCRKVMFHRG 
FCNALTLDRSPPSILGITSFHFSCKHSSPCTLQDFSLFEIGLHSVGRGDWFQKEGAAGRDFA 

The following DNA sequence Seq-2432 <SEQ ID NO. 97> was identified in H. 
sapi ens : 

ACAAGGTCGGTGTAGACCCCCTGTGATTCTGGGAGTAATATCTTCTCCTCCCTTGGATAT 
TAGGAACAATATCACGGCGGGGGTGGGGGTTGTGTACAGCCTCTGCAATATTGGGAGTAA 
TATCATCCTTTCTCCCCACTGGATATTAGGAACAATATCACAGGAGGTCTGGACACCCCC 
TGCGATATTGGGAGTAACATCATTTTCTTTTCCCAGTGGATATTAGGAACAATATTGCAT 
TGGGGTGTACACCCCTTCCGACATTAGGAGTAATATCATCCTCTCCCACAGTGGATATTA 
GGAACAATATCTCAGAAGGAGTGTAGAACCCCTGCGGTATTAGGAGTAATATCATCCTCT 
CCCTCCCTGGATATTAGGAACAATAACACAGGGAGAGTATACAGCCCCTGTGATATTGAG 
AGTAATATAATCCTCTCCCCATCTGAATATTAGGAACAATATCAGGGGGGTGGGGTACAC 
CATTTGCGATAGTGGGAGGAATATCATCCTCTCCCCACCTGGATATTAGGAACAATATCA 
CAAGTGGAGTATACACCCCCTGCGATATTGGGAGTAATATCT 

The following amino acid sequence <SEQ ID NO. 231> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 97: 

OGRCTPPVILGVISSPPLDIRNN ITAGVGWYSLCNIGSNIILS PHWI LGT I SQEVWTPPAI LGVT S FS FP 
SGYEQYCIGVYTPSDIRSNIILSHSGYEQYLRRSVEPLRYEYHPLPPWILGTITQGEYTAPVILRVISSPH 
LNIRNNIRGVGYTICDSGRNI ILSPPGYEQYHKWSIHPLRYWEY 

The following DNA sequence Seq-2433 SEQ ID NO. 98> was identified in H. 
sapi ens 

TATTTAATCATATAATACTAAATATACTGTATTCAGAAGTTTTTTGTGTTTTAGTCAGGT 
AAGATGCAGGGTGTAGAGGTGTTAACCTTTCCTTAAAATTTTAATGGCTAGATATCTTGA 
GATCTGTCTGATGTAGGAGTGGAAAGTGGGTGGTTCTTTTCTTCCCCATCATAAAGGCTC 
ACAGCTGATACCCCTATAAAGAAAGACTGGTTAACAAGAGAAAAGCACAACAAATTTATG 
AATGTGAATAAGTATGAGAGCCATACAAAAATATGAAAATTCAAAGAAATGGTTAGACGA 
TTGATGCTTAACTACCTTCTTCATTAGGGAGAGGAAAGTTGGGGCGGGAGTGGGGGAGTG 
GGGAATGGGGCCCCCTCCATCTCCAGGAGTGGATAATGGTTTGTAAATAATTCTGTTTGG 
ACACTGAATGGAGCGGAATGGAAAGGACAAACAATAGGAATGTGAGGGGTGGAACTGCAT 
GGTGAACAAAGGTTGTCTTATT 

The following amino acid sequence <SEQ ID NO. 232> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 98: 

DNLCSPCSSTPHIPIVCPFHSAPFSVQTELFTNHYPLLEMEGAPFPTPPLPPQLSSPRRLSINRLTISLNF_ 
HIFVWLSYLFTFINLLCFSLVNQ SFFIGVSAVSLYDGEEKNHPLSTPTSDRSQDIPLKFGKVNTSTPCILP 
DNTKNFIQYIYYMIK 
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The following DNA sequence Seq-2434 <SEQ ID NO. 99> was identified in H. 
sapiens: 

CCGAAGCCGAAAAGTCTGAAACTGGCCCAAAGTGGGAATTTATATCCCTGTTCTCCTGCT 
GGAATGTTGCCTTTTCCTAAACCACCCATGGTCCCGCCCTACACCATCCTGTACCTATAC 
AAACCCCATACTCAGCCAGTAGACAGGACTATGGTTGGACATTGGAGAGAAGCAGCTTGA 
TGGCTTAACACCGAAGAAAAATCCAGCCAGAGACGGCCAGAACTTCCGGGGAGGGTTACG 
CTACCGACCCTGTCTCCTTCTCAGCTCCCCTTCCTGCCGAGAGCCACGTTTCATTCACAA 
TAAAATCCCCCACATCCACCACCCTTCAATTTATTCGTGCAACCTCATTTTTCCTGGCTG 
GTGGACAAGAGCGCGGGAGCCACAGGTGGAGATACAAAAAGCTGTCACATTGGCCCTTTG 
CCCTTGCTGGCGGAGGGCAGCCGCCTCACACAGAGGCAGAGGGCGCACTGAACTGTTAAC 
ACTTAAGCCATCTGCAGATGGCAGAGCAAAAACAGCACTGGAACATGCCCTCTGGGGCTT 
C 

The following amino acid sequence <SEQ ID NO. 233 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 99: 

RSRKVNWPKVGIYIPVLLLECCLFLNHPWSRPTPSCTYTNPILSQTGLWLDIGEKQLDGLTPKKNPARDGQ 
NFRGGLRYRPCLLLSSPSCREPRFIHNKIPHIHHPSIYSCNLIFPGWWTRAREPQVEIQKAVTLALCPCWR 
RAAASHRGRGPTELLTLKPSADGRAKTALEHALWGF 

The following DNA sequence Seq-2435 <SEQ ID NO. 100> was identified in 
H. sapiens: 

ATAGAGACGAAGTTAAACACTTAATTTGCAAAACTACTGAGAAGTAAATTTCTTGTTCCA 
AGGTAACTGGAGTAATTGCCAAATGCAGATAAATCCTCCCCCTGAGTAGGAAGCCCCACA 
CTGTTTTGAAAACAATTCCTAGACTTTGCCCCTGTTGAAGCTGATTGAATGCTCAACCAC 
AAGACTCCACTGTTGTTAGCTCTCGCTTACTGCTTTTAGGGGCGGAGTTAACACTTTTCA 
AAAATCCGAGCTTCCCTAATAAATACAGGGATTTAGTGAAGATTTTGATTGTCTGGGGTT 
GGCATTCCTGAGGACAGAATAATTTATTTTGCTCTAAGCAGGTGTGTTATGAGAACAGAG 
GCTATGTTGATAAGAGATCCCTGGGAGCTGGTAATATATTATCTTCTGTAATTTCTTCCA 
AAAATAGACTTAATGGAAAGAGGATGCATAATATACCCCCTCTCAAAGGAAGCGTTCCCC 
AATACAACAGAAGCAGTCATTCTAAAAACAGCTTTATGGCTCTGCAGTCAATAACTCTAT 
TTTCTCCCCTTTCACAACTTCCTTCCTTCTGCTATGTAAGAACTTATGTGAGGGCACACA 
CACATTCACG 

The following amino acid sequence <SEQ ID NO. 234> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 100: 

IETKLNTFAKLLRSKFIiVPRLELPNADKSSPVGSPTLFKQFLDFAPVEADMLNHKTPLLLALAYCFGRSHF 
SKI RASLINTG I RFLSGVGI PEDR I I YFALSRCVMRTEAML I RDPWELVI YYLLFLPKI DLMERGC IIYPL 
SKEAFPNTTE AVILKTALWLCSQLYFLPFH NFLPSAMELMGHTHIH 



The following DNA sequence Seq-2436 <SEQ ID NO. 101> was identified in 
H. sapiens: 

AAAAAAAAAAACCCCCATGATATGGATATTGTTATCATTCCTTTTCTCACAAATGGTAAT 
ATTGAAATTAATAGAGGTTGTATATCGTGTCCACAGTCACACAGTTAGAAAGCGTCAGAG 
CCAGGGTTTGAACTCAAGTAGCCTAACTATAGAACCCATATTTTTAATCACTATACAGTA 
TTTTACTATCTGTTCCATCAAAAGAAATCATTTTTCAGAGTGGAGATGATAGAACATACA 
TGAGAACAAGAGTATTTAAATCCAAGATACCTGCAAAGCATCTAGACACTCTAGATTTAG 
ACTTTTAGCTCCTTGGCCAAGATTAATTACCTTTCAGGAAAATAAAACTACATACCAATG 
AGATCACTAGACCTCTCGCAATGATCTATGAAGAATAATGGGAACAGCTATCTGGGTATC 
TAATGGGCTAGAGTCAGATAAATGGTTTCTCAATAGATTTCCAGAATAATGGGGAAATTT 
GGTTTTGCATTAACAATAGGCTACGTATGTTATATTCATTCTAG 
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The following amino acid sequence <SEQ ID NO. 235> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 101: 

KKKTP MIWILLSFLFSQMVILKLIEWY RVHSHTVRKRQSQGLNSS SLTIEPIFLITIQYFTICS IKRNHF 
SEWRNIHENKSIIQDTCKASRHSRFRLLAPWPRLITFQENKTTYQDHTSRNDLRIMGTAIWVSNGLESDKW 
FLNRFPEWGNLVLHQATYVI FIL 

The following DNA sequence Seq-2437 <SEQ ID NO. 102> was identified in 
H. sapiens: 

TCCTTTCTCTCTTTCAATCGTGTGGAGAAAATAATTATCAGTTGGGAACCATCATTTTTC 
TACTACCATGAATGCAAATGTACTTCCATGACCCATCTTCCTTTACGAATAAAGTTACAA 
TATAAGAAATACCACTACACATATCTGAGTTTATCTTTTAACTGTCTTTTAGAGCCCATT 
CTCTTCTGCCTTCCTAGAACCTCTACTATGGATTATCCCTTTACCATAGCATTGTCATTC 
TCTTCCTTTTAATGCATTTGTTTCCCACTGATTTTTAAACATGATTGAGTCATTTTCATT 
AGAGACTAAATAAACATCCTCATTACATGGTTCACTAGGACCACTCCCTCTTCAGTTGTG 
TGGAGAACTAAGCTTTTAGAAAGAGACGTCCAAACTCAGTATCTCTATTTCTGCATGCCA 
CACAAATCCAGTTTGATTTTCATCCTCATCAGTCTACTAAAAGATGTCACTAAGGACACC 
AATGAATTCCAAAAAAGCCCCTGAAATCCAATGGAAATTTGACATTTTTGACCACTTTCT 
CTTTCTTCAAACATTCTTCCCTTAGTTTTCCAAGATAGTTTTCTTCTTTCCTTTCTACTC 
ACTCTATTTTGATCTTCTTTGAAAATTCATCCACCTCTACCCAGTCATAAAATGTTAAGA 
GTTGAGGGGGGCAGTCC 

The following amino acid sequence <SEQ ID NO. 236 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 102: 

HFT.SFNRVEKIIISWEPSFFYYHECKCTSMTHLPLRIKDQYKKYH YTYLSLSFNCLLEPILFCLPRT STMD 
YP FTIALSFSSFCICFPLIFKH DVIFIRDINILITWFTRTTPSSWWRTKLLERDVQTQYLYFCMPHKSSL 
IFILISLLKDVTKDTNEFQKSPNPMEIHFPLSLSSNILPLVFQDSFLLSFLLTLFSSLKIHPPLPSHKMLR 
VEGGS 

The following DNA sequence Seq-2438 <SEQ ID NO. 103> was identified in 
H. sapiens-. 

CAGGCTAAATATCATAAATAAAACATCTCTCATTTCTGTGAATAGGAAAGCACACTTGAG 
TGAAGCACAGACATGACAGTTGAGCATGTAAGAGATCCATTGGGTGCTACTTGAGAAAGC 
AGTTGGACTGCATTCTGGTTCTCTCTGAAGTTTGCTTTTAGGCAAGTACCAGATGGATTG 
TATTTTAGAAAAGATTTGTCTGGAACATTTCCTGATGTCATTATCCAGAGACAATGAGAC 
AACTCATTTGCTTATGAGGTTTTTACTACAGCAATCTAGAGATGGAATTTCCAATGGAAA 
TAAAAAAGGGTTTTTATAATTTCTATATTGACACTGGCAGCTCCGCCTTTTAAAAAATTA 
GTTCCTTTTAATGAATGTATTTTGGGAGTAGATTATAGTGTATTTAGTAAATTGGCACTG 
TGTTTAGA 

The following amino acid sequence <SEQ ID NO. 237> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 103: 

TQCQFTKYTIIYSQNTFIKRNFFKRRSCQGQYRNYKNPFLFPLEIPSLDCCSKNLISKWSLSLDNDIRKC 
SROIFSKIOSIWYIiPKSKLQREPSCSPTAFSSSTQW ISYMLNCHVCASLKCAFLFTEM RDVLFMIFSL 

The following DNA sequence Seq-2439 <SEQ ID NO. 104 > was identified in 
H. sapiens: 

TCTCATTTTGAAAATGTAAGTGGATATCACTACTGCATTGCCTGGAAATCCCACGAGGAA 
GATAATGCCATAAATAACAGGGAGGTAGTGCATCTTGAGTGGGATGTTTTCATCAGTGCA 
ATTTCCAAAAGCAGCTGCATAATCGGGGAAATCAGAAGCATTTGCTAAATAGTCTAGTGG 
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CTCATTCATGGTTGTCTCCTTTCATCTTGCAAGAAAACAAGAGAGTTCAGTTTGGCAATA 
TGAATCAAATGAGCAGTAACTCGCTGATAAAGGAAAACAGAAAACATTAATGATAGGGTA 
ATAAAAACAAGGATCTACTTTTAAATGAAAATTATTCTAACATCCTAAATTTGCCACTTC 
TCTCTCTTTAATCTCAAAAGAGACCCTGTGGAGAAGAAATTGAATTTCCAAGAAAATGAC 
TATGAGGCAAGTTACTAAATGCATCTAATAAAAATATAAAAGTTAAATTACCATGAGAGT 
TAAAATGAGGGATTGGGAGAAAAAAGCCACATGTCGCTTTGGAAAACAATTTGGCAAGGT 
CACCATTTGGAGAAGCCATAGGGTATCGCCATTAGAGACTTAACAACAGGACCTACTATT 
AACCAAGTGTGATGCATGCCACCATCACTTACTTCTACATGTCACAAAATACTGAAA 

The following amino acid sequence <SEQ ID NO. 238> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 104: 

FQYFVTCRSKWWHASHLVNSRSCCVSNGDTLWLLQMVTLPNCFPKRHVAFFSQSLILTLMVILLYFYMHLVT 
CLIVIFLEIQFLLHRVSFEIKEREVANLGCNNFHLKVDPCFYYPIINVFCFPLSASYCSFDSYCQTELSCFL 
ARKETTMNEPLDYLANASDFPDYAAAFGNCTDENI PLKMHYL PVI YGI I FLVGFPGNAWISTYI FKM R 



The following DNA sequence Seq-2440 <SEQ ID NO. 105> was identified in 
H. sapiens: 

CCACCTGCTGTCCTGCTAGACGTGGAAAGATTCGCAGCAACAGAGCAGGGAAAATGAGTC 
AAATGGAGGCCAAAAATGAGAACTAAGAGATTTGTGAGAATATTCAAGCAAGGCAAGGAG 
AAAATAAGAGAAGGAAAGTAAAATATAGCCACAAGCAAAAGTGGTAACAAAATGCTTGAT 

TCAACAGGAAAAGGAAAATCACAATTTTCAAGATTCCCAGTGTCTCTAAGGTATAAAGCC 
CAAGTAATTGGAGAGAAGCACAACTATTTGTGGAACTAAGATAAAAATGAATTGCCTCTA 
GTCAGTTTTTGAAGAGCCACTTGTCCAGGGTCTCACAGCTGCTCGGCCAGAATTTGAACC 
CCAACCACATAGTTCCAGAGCCCACATTCTCAGACATAGCCCCCAATACTGCCTCTGGGC 
TGGAGCTGGTATTCTCAATAACTGTTTGTTGAGTGGATAGGTGAATCACCATT 

The following amino acid sequence <SEQ ID NO. 239> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 105: 

WFTYPLNKQLLRIPAPAQRQYWGLCLRMWALELCGWGSNSGRAAVRPWTSGSSKTDRQFIFILVPQIWLLS 
NYLGFIPRHWESKLFSFSCLQKSSLTIHVAYHWIGLHIKHFVTTFACGYILLSFSYFLLALLEYSHKSLSSH 
FWPPFDSFSLLCCCESFHVQDSRW 



The following DNA sequence Seq-2441 <SEQ ID NO. 106> was identified in 
H. sapiens: 

TATCCACATAAATGTGCATTTTCTTTTGGGCCAAAATGAGGCAGAGGTGTCATGTGAATT 
TTTCATTCCTTCACACAACGATAGTCTCTCACAAAACAAAGAACAAAAGGAAACATATGT 
TCACAGTGGGAAGGATTATTACTCGATCATCTGTATAAGCATGGCCCAAGGAGCCTTTGC 
CAACCTACTGGGGATGTCACATGTAAAAAGGTTTCTCCAAAAGGTTGGCAATATGATTTA 
TTAAAGGAGTCAGATGACATGGGAGTTAAGGGCAGCAAACTTCATTGTGATGGAAAGGAT 
CTAAGCTGCTCCAGCAAAATGAAAGGATTATGGTTCACCTGCCAACACTGTGCAATTTAT 
GGATGAAACCTCAACCACGAAAAGTGAAACTTCTTTGTGTGTGTGTATGGGGTTGCGAGG 
GGAGACATAGGAAAGGAAAGGCAGACAGACCGTGGAAAACAGATATTTCCCCTGGATAAG 
AGTGGAATGGCCAGTCTCATAACACTCATGTATTATAGAATTAAATATAAACCTGTTTCA 
GAAAGTACAATATTAAGACCCTTTTTAAATCTTGATATTCTTTGATGATATCTCT 

The following amino acid sequence <SEQ ID NO. 240> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 106: 

STMCIFFW AKMRQRCHWFSFLHTTIVSHKTKNKRKHMFTVGRIITRSSVAWPKEPLPTYWGCHMKGFSKR 
LAIFIKGVRHGSGQQTSLWKGSKLLQQNERIMVHLPTLCNLWMKPQPRKVKLLCVCVWGCEGRHRKGKADR 
PWKTDISPGEWNGQSHNTHVLNITCFRKYNIKTLFKSYSLMIS 
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The following DNA sequence Seq-2442 <SEQ ID NO. 107> was identified in 
H. sapiens: 

TTTCCTACTGATCAGAGTTACTGTAGAATTTGATTTAGGTGTGTAAATTAGTCTGAGGCA 
CACATTCAGTCTTAGGCAACCCTCTCTGTGATGGCATGCCTCAAAGCAGTGGTTTGAATT 
AGGGGCAACCTTCAACCCTGAGGGACACTTGGCAACATCTTGAAATATTTCAATGGTCTT 
AAGTGAGAAAGTGCTATTGGCATCTGGTAGATTCAAGCCAGGGATGATGCCAAAGATTTG 
ACAAAACACAGAACAGGCCATACAACAGAGAATTATCTGGTCCAAAATGTCAATGGTGCC 
ATGGTTGACAAAACCTGAGATAAGCTTAGGGAAGGATCCAGCACAGAGCAGAATGTATTC 
TCTCTGTAAAGAAGCCAATCCCAAAGAGAAAGAAGTTGAGTAATGCTGCGTATATTTACT 
CACTTTCTCTTTCCAAATTTCTTAGTTTGATAATTCACTCGACTTGCCCTGGTAAGGAAT 
GAGGGAGGAAGCAAAAAAGACCAAGCTTGTGTTACACTAATTACTGTCCCTCAACAGAAA 
AACGTGAGGTGAGGGGTAAGAAAGTCCCCCCATTCTCACATCTATATCCAATACAT 

The following amino acid sequence <SEQ ID NO. 241> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 107: 

VLDIDVRMGGLSYPSPHVFLLRDSNCNTSLVFFASSLIPYQGKSSELSNEIWKEKVSKYTQHYSTSFSLGL 
ASLQREY I LLCAGS FPKLI SGFWHGTID ILDQIILCCMACSVFCQIFGIIPGLN LPDANSTFSLKT I E I F 
QDVAKCPSGLKVAPNSNHCFEACHHREGCLRLNVCLRLIYTPKSNSTVTLISRK 

The following DNA sequence Seq-2443 SEQ ID NO. 108> was identified in H. 
sapi ens : 

TTTGCTCTTTTTCCTATGTTCATCATCTCATTGAATGGCACCCCCATCTGCATGGTAGCC 
TGGGAAATATATTAAGGTATTATCCTTGAACCTTCTTTCTTTATCATCCCTATGTCCAGG 
TAATCTGAAATTCTGTCAGAATATGCATCTTTAATCTATCTTAAACTGGCCCATTTTTAA 
AAATTTCTATCTATCTTGACCTTACTTTACCTAAATGATTATCACTCTCCTAATTGTTTC 
CTAATGGGCCTCATAGGCAAGACAAATCTGTTCCTTATACTGCCTCTAGAATTATCTTTT 
CAAACACGGATGTGGCCATCCTTCTTTCTTACAAATGACCTCATAGTCCCAAAGACAAAG 
TCTATACTCTCCCTAAATAACATTCAAGGCCCTCACTCACGCAGCTCCCTGATTCCCACG 
TCAGTATTTTTGTCCTCCTCCCCTTCCCAAAGCACACTCTCACATACGCGTTATTCTACC 
TGGAGTCATATTAAGCTACTTTCAATTCTGGGCTTTCTCTTAGCCTTCAACCCTCTCTTA 
GGCTGGTGCATTCCTGGGGAGTGGTCCAATCCATGCACGTGCTACCATGCACCCACCTTT 
CTT 

The following amino acid sequence <SEQ ID NO. 242 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 108: 

FAL FPMFI IS LNGTP I CMV AWE IYGIILEPSFFII PMSRS E ILSEYAS LI YLKLAHFKFLSILTLLYL NDY 
HS PNCFLMGLIGKTNLFLILPLE LSFQTRMWPSFFLTNDLIVPKTKSILSLNNIQGPHSRSSLIPTSVFLS 
SSPSQSTLSHTRYSTWSHI KLLSILGFLLAFNPLLGWCIPG EWSNPCTCYH APTFL 

The following DNA sequence Seq-2444 <SEQ ID NO. 109> was identified in 
H. sapiens: 

CTGCATGTTGTCTATTGGTCTGATCCATGGGTTGCTTTTGCTCCAAGGTCCAGGCTAAAG 
GAGATGCCCTCTCTTGGGGAATGTCATGCCCCTGCTAGAGGTAGTCTCTGCTTGGACTGG 
GCACACTGCTACTTCGCTGCTCATTTCATCAACCCCAGCCAGCCACTGTGGGGCAAGCCA 
GTGTTCCTTGCTTGTCAGAGATGCTGTACTTTGCATACAATGGTGAAGAGAGTGAACAGC 
AGGGTGTAATTAAACAGTCAACCACAACCTGAAGCCACTTTCCCTGCTAAGTGGACCTCA 
ACTCAATGGTCTCATTCTGAAAGATGTGGCCTAAATTCTTGCTTGGAATGGTAATTCCTC 
TCTAATAGACTCTGCTGTTCTCTTGCCAGTCAAGAGGACTGAAGGGGATTGAAGGTCTGA 
ACCTAGGCTCAGTGGCTACTGCCCCTCCTCCACAGCCGCTGGCTTCCAGCAGACATTCCT 
GATGCTGATGTGCTCCTTGGAGTGCTGAGCTTTGGGGGAAATCCTGTTGCATGGTGCCAG 
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ACCCTCCTTCCCCATCTCATAACTCCATCACAGAG 

The following amino acid sequence <SEQ ID NO. 243> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 109: 

LCDGVMRWGRRVWHHATGFPPKLSTPRSTSASGMSAGSQRLWRRGSSHAVQTFNPLQSSLAREQQSLLERN 
YHSKQEFRPHLSEDHVEVHLAGKVASGCGLFNYTLLFTLFTIVCKVQHLQARNTGLPHSGWLGLMKAAKQC 
AQSKQRLPLAGAHSPREGISFSLDLGAKATHGSDQTTC 

The following DNA sequence Seq-2445 <SEQ ID NO. 110> was identified in 
H. sapiens: 

TTGTGGAGCAGTTAGAGACACATGGCAGTGTCCTTGAGTGGCTCTGAGTGTGGGACCATT 
TTCTAGGTGATCACTCAGCATAGCTTACCGATCAGACTCAAGTGAATGGAACCTGCCCTC 
TTCCCTTTCCTCCTGGCTTTGGAACAGTTGCTACCAGGTGAGTGGTTTTTCCCTCCAGAC 
AGTTACTGAGAGTAATCCCTGAGCACTCACTGGGTGCCTGTTCTGTGCTGACAGTCATCT 
CATTCATCCTAACAGCAATTCCATTCTGCATCTTCTCTGGACACCCCCAGGACCATCCAG 
GACAACCCTGCCTGACACCAGGCCTAGTGTGGCTCCATGATAACAAAGACGCAGGTCCAG 
AGACAATCCCCCTACATGGTGCCTGCATCTGATTCCCCTTGG 

The following amino acid sequence <SEQ ID NO. 244 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 110: 

VT?.nT.KTHG.qVT,FWT,WDHFLGDHSALTDOTOVNGTC PLPFPPGFGTVATRWFPSRQ LLRVIPEHSLGACS_ 
VLTVISFILTAIPFCIFSGH PQDHPGQPCLTPGLVWLHDNKDAGPETIPLHGACIFPL 

The following DNA sequence Seq-2446 <SEQ ID NO. 111> was identified in 
H. sapiens: 

TCTTGCACTCTGGGCCCCCAAACAAGAGGCCACTCAGAAATCACAGTTTGAGAACAAGGC 
ACCATTGCCCCCTGAGCCTGGGCTTTCCTGAGGCTTGGGTAAGAGAAAGAGAGATGAGAA 
GGCTCCCTGGGCTACAGAGGTCTGGAGAGAAGCTGGCACCTGGGAAGAACAATTTCCCCA 
GCAGCTAGCCAAGCTGGGGTCTTCCAAGTGGATGCAGAGACCTGCCCTGCTGCCCTCCCC 
ATCCTCTGAGAGTGCCTTCTCTGGGCTTTTGCTTCAAAGAGCCATCTTTTTCCACATGGC 
ACTCATCTTCCTTGTCCTTTGCTTCATGACACCTTGAGCGTGTTAGAAGCTAATCCTGAA 
CAAGCATAGAAGGGGCACTTGGGGTAGGAGCTGCAGTGGCACCACCCGAGAGGCCAGCTT 
TACCTCCCCCAAAGATCCACTGCCCAGAAGGGAAGACCAGGGGCCTCCCTGGTGCCAAGG 
GCTTGAGAGTATGCATCCAATGCAGCTAGGTCCTCCACACACTGTGGTGGGGCCCCTCAC 
CCTCAGATCAGCATCTTACTCTCA 

The following amino acid sequence <SEQ ID NO. 245> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. Ill: 

ESKMLIGGAPPQCVEDLAALDAYSQALGTREAPGLPFWAVDLWGRSWPLGWCHCSSYPKCPFYACSGLASN 
TLKVSSKGQGRVPCGKRWLFEAKAQRRHSQRMGRAAGQVSASTWKTPAWLAAGEI VLPRCQLLSRPLPREP 
SHLSFSYPSLRKAQAQGAMVPCSQTVISEWPLVWGPRVQ 

The following DNA sequence Seq-2447 <SEQ ID NO. 112 > was identified in 
H. sapiens: 

TAACAAAACACTTTTTATCATATATGAAACTCCTGTACAATGATTTGGCTAGAAGAAAAA 
AATAGTTGGAAGGTCAAATTTGTTTTAAAACATCTGTTCAAAAGCCTGCATTAAACTTTT 
ATCTGTCCTGACAAAACATGTCTCAATTTCTTTCTAAAGCAGCTCTATTGTCCTAGCATA 
TGCCTCACCAAGTTCTTTAAAGGGCATTTCCAACCTTAGTTCTGACAATGAAGACACAAA 
GTAGGTTAGGTTCCAAAACCACCCTTCCTAGCCCTCCCTGTAGAAAATACCATGTTGCAC 
AGTTACATGTGTCCCCTGACACAAACGACACTCATTTTACGTAGGTCACTGGACCTCAAA 
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CTGTTGTTGCTTGCTGTCCCAGCCAATTCAAGAGTGAAGGAAGATGTAACCAGACATACA 
TATCTCCCTTTCT 

The following amino acid sequence <SEQ ID NO. 246> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 112: 

QNTFYHINSCTMIWLEEKNSWKVKFVLKHLFKSLHTFICPDKTCLNFFLKQLYCPSICLTKFFKGHFQPFQ 
RHKVGVPKPPFLALPVENTMLHSYMCPLTQTTLILRRSLDLKLLLLAVPANSRVKEDVTRHTYLPF 

The following DNA sequence Seq-24 48 <SEQ ID NO. 113> was identified in 
H. sapiens: 

CAGTCCAATGCTCCAGTTTTATAGATTGGGAAAACTGAGAGCCTAAGGGGTCACTTGTTA 
TAGCTCCTATCCCCAAACTTACAAAACAAAGAGTTTTACAGAATGAGTCAAATATAATTT 
GTTTGGGCTACTATTTCATTTTACCATTTTATCCCTATTAGTATTTATCACCATACATTC 
AAAGGAATTCATACATGTAGACACATCTGAGGTGTTCCTGATTTCTCCTGTTCGACCTGT 
GGTAAAACTCCTGTGGCACTATAGCACCTTTAGCTTATCAGTCTTCTTTCCCTCACCTCA 
TAGATCAGAACTTATCAGCCCCCATCCTGGTCCTTCTGAATCTTTTGTCAAGTCATTGCT 
TTCCAATCTCTGATAAAGTGTTGAAAGGGTACCATTATGCCTCTCAGAGATACACACAGT 
CATGTGCCACCTAACTATGTTTCAGTCAGTGAGGGACCATA 

The following amino acid sequence <SEQ ID NO. 247> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 113: 

gPMT.QFVRT.PiKT.RAnVTCYSSYPOTYKTKSFTEVKYN DFGLLFHFTILSLLVFITIHSKE FIHVDTSEVFL 
ISPVRPWKLLWHYSTFSLSVFFPSPHRSELISPHPGPSESFVKSLLSNLSVERVPLCLSEIHTVMCHLTM 
FQSVRDH 

The following DNA sequence Seq-2449 <SEQ ID NO. 114> was identified in 
H. sapiens: 

CCAATACCACCATCTGAGGGTCTAGAGAAGGCTTGATTTACTTTCATGAGTCCCGGAATA 
AGATCTCCTCAAACAAGGAATTTTTTTTTAATCATGGAAGTATGGCAATGGGCAACTAAA 
CCAAAAGTCTCAGTGCTCCTCTCAGATATAGCTTCGCTCAGAAACAGGCAGCCTGGGTAG 
AGAGATGGAATGTAAAGTCTTATTAAATGCTCAGCTGAAGTGTCAAGTAGGGGGCTTTGG 
TGCTGTCCTTCAGGATGTAATATATGTACTAAACCAGTGACCGAATACTATACAGAATCA 
GTAGTACCTAAAATACATGGATTTTTATACCAAGGCTTAGACATAGAATCAGCACTTGTA 
ACTATCAAATGGTTGAGGAATTTCTACTTCATTTGTCCACAATTACGCTGGATTAGAAGT 
GTTTGCATCCTTGCATCTGTGTGT 

The following amino acid sequence <SEQ ID NO. 24 8 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 114: 

PIPPSEGLEKAFTFMSPGIRSPQTRNFFLIMEVWQWATKPKVSVLLSDIASLRNRQPGRDGMSLIKCSAEV 
SSRGLWCCPSGCNICTKPVTEYYTESWPKIHGFLYQGLDIESALVTIKWLRNFYFICPQLRWIRSVCILA 
SVC 

The following DNA sequence Seq-2450 <SEQ ID NO. 115> was identified in 
H. sapiens: 

TTTGTTACAATATTAAAAGTGTGTCCAAGGTCCAGAGATAGCATGTAACACTAACAAATT 
CTGTGGGATGGTGGTGATGTCAATACCAAGAAAAGCTTTGCAGAGAGCTTGGGGTTTCAG 
CCAAGACTCCACAAAGGCATAGGGGCTTTGTGGGAGAATGGCAGTCCTCCTGGAGAAGTG 
GCAGATAAAAAGGTAAAGATCTGTGAGCAACGTCATCTTGAGTTCAGGAATTGACAATAG 
TTTGGTATTAGAAGAAGAGTAAGAGTGTCAAAAGGAGCATTTGTGTAATCTTTCACTCCA 
GAGATTTTAATCTCCTTAATAGAAAGTTGTTTGTATTGATTGAATGATTAACCTTTATTA 
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AGAATTTTGTTGTCTCAGGCACTGGATTAGTAGCTTTACACATTTCATTTAAATCTCACA 
TTTTGATAGCTTCTACTATGGTTATTATTTTACAGAAGAAACTGAAGTTAAGA 

The following amino acid sequence <SEQ ID NO. 249> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 115: 

LiTSVSSVKPKLSKCEIMKCVKLiLIQCLRQQNSRIjI iqsiqttfygdnlwserlhkcsfhsysssntkllsi 
PE LKMTLLTDLYLFICHFSRRTA ILPQSPYAFVESWLKPQALCKAFLGIDI TT I PQNLLVLHAI SGPWTHF 
YCNK 

The following DNA sequence Seq-2451 <SEQ ID NO. 116> was identified in 
H. sapiens: 

cctgaaaccatgggctcttcgtacctccagtgccgctcacatcttatgacacatagtagg 
ggcgttaataaatgcttattaagttgacgactatgccagaaaaagggtgagggattacac 
aaagttttaacaaaatctcacggtaactcttcagaagcaaaaataaaataataacattta 
ataaaagtgcctgctcaaggcctgcagcccaattccaggtttgctccaaatgttgatggc 
cttgagctttcttgtgtgaaa 

The following amino acid sequence <SEQ ID NO. 250> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 116: 

FTQESSRPSTFGANLELGCRPAGTFIKCYYFIFASEELPDFVKTLCNPSPFFWHSRQLNKHLLTPLLCVIR 
CERHWRYE E PMVS 

The following DNA sequence Seq-2452 <SEQ ID NO. 117> was identified in 
H. sapiens: 

CTGCTCCATGGGGATGGGCCTCAGTGAGTGTATGTGCCAGGCTTGAAATGGCTTCACGGT 
ATGGGTTGCAGGAGCACCATGAGGTTCATCTAATCTTTGCCTTCCTCTGCCAGCATGTGT 
GCCATCTGCAATGTCTCACTGAGCACTGAGTGGGGCCTGCTATGTGGGCAGTATCCCTGC 
CATCTTCATATCA 

The following amino acid sequence <SEQ ID NO. 251> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 117: 

APWGWASVSVCARLEMASRYGLQEHHE VHLIFAFLCQHVCHLQCLTEH VGPAMWAVSLPSSY 

The following DNA sequence Seq-2453 SEQ ID NO. 118> was identified in H. 
sapi ens -. 

ATCTCATTGGTATGTAGTTTTATTTTCCTGAAAGGTAATTAATCTTGGCCAAGGAGCTAA 
AAGTCTAAATCTAGAGTGTCTAGATGCTTTGCAGGTATCTTGGATTTAAATACTCTTGTT 
CTCATGTATGTTCTATCATCTCCACTCTGAAAAATGATTTCTTTTGATGGAACAGATAGG 
AAAATACTGTATAGTGATTAAAAATATGGGTTCTATAGTTAGGCTACTTGAGTTCAAACC 
CTGGCTCTGACGCTTTCTAACTGTGTGACTGTGGACACGATATACAACCTCTATTAATTT 
CAATATTACCATTTGTGAGAAAAGGAATGATAACAATATCCATATCATGGTGGGTTCTTT 
TTTT 

The following amino acid sequence <SEQ ID NO. 252> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 118: 

KKEP TMIWILLSFLFSQMVILKLIEWY RvHSHTVRKRQSQGLNSS SLTIEPIFLITIQYFPICS IK 
RNHFSEWRNIHENKSIIQDTCKASRHSRFRLLAPWPRLITFQENKTTYQD 

The following DNA sequence Seq-2454 <SEQ ID NO. 119> was identified in~~ 
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H. sapiens: 

AGAGATCTTTAAAATACTCAAAGAAAATTGTCACCTAGAATTTGATAACTCTTGAAAATA 
TCTTGCAAAAATGAAGGCTAAATAAATGATTTTTTGACAAAGAAAAGCTGAAAAAATTTA 
TTGTGAGCAGACCTGTACTACAAGAAAGGTTAAAAGAAGTTATTTAGGTAGAAAGAAAAT 
GATATCAAATAAGCAGATCTACACAAAGGAATGAAGATCTTCAGAAATCGTAAAATTGTG 
GGTAAATCTAAAAGCCATTTTAAAAATTTTGAGTCATCTTAAGATTATTGTCTATAGCAA 
AGAAAAATGCTAGCAATTTGTTATGAGGTTTAAAATATGCAGAAGCAGAAGTAAATCATA 
TAATGATAGCAACATGACAACTGGGGGAAAATGAAAGTCCACTGAAGAAATGCTTAATAA 
ATGTT 

The following amino acid sequence <SEQ ID NO. 253> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 119: 

TF I KHFFSGLSFS PS CHVAI 1 1 FTS ASAY FKPHNKLLAFFFAI DNNLKMTQNFNGF I Y PQFYDFRSS FLCV 
DLLIYHFLSTITSFNLSCSTGLLTINFFSFSLSKNHLFSLHFCKIFSRVIKFVTIFFEYFKDL 

The following DMA sequence Seq-2455 <SEQ ID NO. 120> was identified in 
H. sapiens: 

ACTTTCCTTTCCAGGCATTTCTTGATGTGGAAGAGATTTACTGAGTCTGATACCTTTAAA 
GGTCTGACAAGAGACATTTGCTGCCTATGCCTTCTGTTCTCTTGGAGGAGTGCTACCAAT 
AAGGCTTCGTCAACATAACAAGGCCACCTTAGCTAGACAGGCCTCTTCCTTTCTTCCTCT 
CATAACCTGTCTTGCCACTAAACCTGAATTACCAGCACAACCTCTTTGGGGCCATGCTCT 
GAGCCCACATTCTTTCTATAACCTCAAGTAGGTATATAAGCTTCTGCGCCTTATTGTCTT 
CATTCTGAAGGCTCTTATGTACATGCATTAAACAAATTTGTATCTCCTATTAATGTGCCT 
TTTGCGAGTTGATTTTTCAGTGAAACTTCAGAGGTCCAACGGCAGTAGCCCCTACCAAGT 
TCAAGATGCTC CACTTAC 

The following amino acid sequence <SEQ ID NO. 254> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 120: 

TFLSRHFLMWKRFTESDTFKGLTRDICCLCLLFSWRSATNKASSTQGHLSTGLFLSSSHNLSCHTITSTTS 
LGPCSEPTFFLPQVGIASAPYCLHSEGSYVHALNKFVSPINVPFASFFSETSEVQRQPLPSSRCSTY 

The following DNA sequence Seq-2456 <SEQ ID NO. 12 l> was identified in 
H. sapiens: 

GTGATGTAAGACTGGTGGACTTAAATTAATTTTTTAAAGGCATCATGGGATTTTGTATCG 
GCTATCTCTGTATCTAGAAGATGTCAGACTCATGGAAGTTTTGTCCATTTTATTCCCTTT 
GCTTATCCATTCTTTCTTGTTTACAGAAAGACTTAATTTTCTGTCTCATATCTCTGTCCT 
TCTTGCCCCACTATTTTTCCCCCTTCTCCAAAAATCCCAGCCCCAAAAACAGTCTACATA 
TTGTGAAAAAGATTTCTCAAACCACAAGGGTGATGTAACTTTAGGCCTGTGTTTTCTCTC 
TCACACACACAAAATATTGGATATGAGTGAGATTTTAAAAAATTGGTTTTTAAATGTGAT 
GAAAAGAGTGTCCTTTTCACCAGAACAAAACAACCCTTAATGCTGAAGCCTCCTTCCCGA 
TATGGGTGGCTTCCAAATATGAAGAAATCTGTGCATTGGGCCACAGGCTCCAGACAAAGT 
CT 

The following amino acid sequence <SEQ ID NO. 255> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 121: 

CKTGGLKLIFRHHGILYRLSLYLE DVRLMEVLSILFPLLIHSFLF TERLN FLSHISVLLAPLFFPLLQK SQ 
PQKQSTYCEKDFSNHKGDVTLGLCFLSHTHKILDMSEILKNWFLNVMKRVSFSPEQNNPCSLLPDMGGFQI 
RNLC I GPQAPDKV 



The following DNA sequence Seq-2457 <SEQ ID NO. 122> was identified in 
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H. sapiens: 

CCTTGGCAGCTCCAACTTGAACATGTAAAGGGTGTATTCAACAGACAAGTGAGAGAAGGA 
ACCTCACACAGCCTGAGTGGGCCTGAGATAGGCTGAGGGGCCTAAGCTTCAATTGCATAA 
GCAGGGCTAGGTCACTCCAGTTACCAAAGACAGAAACAGATAGTCCAGAGCCGTCCAGGG 
GATGCTAGCCACTGCCCAGGAGATGATCAGAGAACACACAACAGAAATCAGAAAATGTAG 
TACAAGAAGAATTTGCTGATAGGTGCAATCGCCTCAGCAAGGCACAGGAAACTCAACTCA 
GAAGGCAGTCTGTCTGTCATCCACCAATTCTCTGGGTCAAGTCTGATGTGCACTCATAAA 
GTAAAAATGCACTGTTATTGTGACTGAGAAAAAAAATAAAGCTAAAAGGTAAGTGCCTAT 
AAAATAAGATTTTACTAATGCAAACAAAAGCCCTAAAGAAGTGTGGTTTGAGCCCAGTGT 
CCTCCTCTATTAGCACCAACAATGGATAGGTGGTTGAGTCTGTCAAAATGCCTCTGGGTT 
TACAGAAATGAAAGCTTGGTCTGTGCCC 

The following amino acid sequence <SEQ ID NO. 256> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 122: 

nHRP.gFHFGKPRGTT.TDSTTYPLLVLIEEDTGLKPHFFR AFVCISKILFYRHLPFSFIFFLS HNNSAFLLY 
ECTSDLTQRIGGQTDCLLSVSCALLRRLHLSANSSCTTFSDFCCVFSDHLLGSGHPLDGSGLSVSVFGNWS 
DLALLMQLKLRPLSLSQAHSGCVRFLLSLVCIHPLHVQVGAAK 

The following DNA sequence Seq-2458 <SEQ ID NO. 123> was identified in 
H . sapiens-. 

CATTTTTTACCACATATACTATAAGAATTAGTATTATTTTTGATTAAAATAAATGTTATT 
TTCAGAGGTGCAATTTTTTGCTTTCAGTAAGATTTCTAATTTAAGGAAGTCATTTTAAAG 
GCTAAATTTAAATGAGAAAAAGAGCTTGTTGCACTTGTTGATCCAGTTGGATCCAGTTTT 
CTCTGCTGGTCCATTTTTTGTATCCCTTTTGAGTTTGCATTCCTTTTTAACATTTTTTGG 
TATAGCAGATTTTTATTTTTTGGTACATTTGTGCACATAAACTTCTTGGTGTGGAGGAGA 
GGTTAAATTTTAATAGCTAATGGGACAAAGGTATATAGGGATATATAGGTACAACCCTAG 
CTCTTATTCTTTCTTTTCCTCCATAGTATTCTGGTGATGTAGGGATAAAATTT 

The following amino acid sequence <SEQ ID NO. 256> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 123: 

HFT.PFTT.p-T.VT.PT.TTfTWTPRGATFCFnnFFKEVILKAKFKEKELVALVDPVGSS FLCWSIFCIPFEFAFL 
FNIFWYSRFLFFGTFVHINFLVWRRGILIANGTKVYRDIVQPLLFFLFLHSILVMGN 

The following DNA sequence Seq-2459 <SEQ ID NO. 124> was identified in 
H . sapiens-. 

CCAAGCAAAGTTATATTTGTATTTTATTTTACATTTATTTTGTTATATTCCTTTTATCTA 
CTTAGGTTTCTTCTCTACTTCCCTTTTTAATTGAAGAGTTTAATGCATGTATCTGTGTGT 
TTGCTTGAAAAAAAACACCAAGTATAACATGTTCTATCTATGAATACTTCTGGCCATTAA 
CTCAAAAGGTACTATATTACAGACAGAAAAGCACCAGAAAGCAATCAGGGACTTCATCTA 
AGAGGTAGGACAGCATAGTTGGTAAAAATACAGACCCTGGAGGCAAACTGCCTGGGCTTG 
AATCCCAGCTTTATTACTTTGGGAAAACTACTTATCTTCTTTACTTGTTTTGGTATCCAT 
GTCTGTGAAATGGAAGTAATAATAATCCTCTCATAGCATTGTTGTGAGGTTTCAATAGAT 
GAAGTGAAGACTTTAGAAGGGCACATGATAAGAATTATATAAGGGTTACCTATTATTGCT 
ATCCAATTTGTCATAGCAAGCTAAGGGACCTTGGGCAAGTTACTC 

The following amino acid sequence <SEQ ID NO. 258> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 124: 

KQSYICILFYIYFVIFLLSTVSSLLPFLIEEFNACICVFAKKTPSITCSIYEYFWPLTQKVLYYRQKSTRKQ 
SGTSSKRDSIVGKNTDPGGKLPGLESQLYYFGKTTYLLYLFWYPCLNGSNNNPLIALLGFNRSEDFRRAHDK 
NY I RVTYYCY P I CHS KLRDLGQVT 
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The following DNA sequence Seq-2460 <SEQ ID NO. 125> was identified in 
H. sapiens-. 

ACTGGTAGAATGGGCTCATTCAAGCATGTAACGCCCTTAAATTTTTCATTTAAATTTTCT 
GTGCCTTAGAAATGAACTTTACAGTAATCTTTGCTTTCTAAAAATAAATGTGTTTCTTGT 
TAAGCATTTAGTCTCATCACAAATTCTGTTTTAGAAAAAAACAACAGAAAATAGTGAATG 
AGAAGGGTAGGAGACTTAGGACTCAGCGAATTCTATCTCAGTGCCAAGACTTTAAAACTG 
GGAATAAATGCTACTTCTCCATGACCTGGGTCTGATAATTTGTCTGCAGGAACACTGTTT 
CTAGAGGGTGGTGTGGTACAGTGGGAGGAATGGACTTTGGAGTGAGATCCATGTTCAAAT 
CCCAAGTCACTTACCTTCTCTGATCCTCAGTTTCCTCATCTGTAAAATGACCATAATCAA 
CACCATCTCGAAGATTTGTGGTGACAACACAGCATTTACTTCCTGCTGTATACTTCCCAT 
TTCCTCTTGTAGAGACAGAATTTTCCACTTTATTTTAATCTATAATTATGTAATCCCATT 
TAAAAATCACCCTTCGACTTTCAGTTCCACAAGGC 

The following amino acid sequence <SEQ ID NO. 259> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 125: 

LVEWAHSSMRPIFHLNFLCLRNELYSNLCFLKINVFLVKHLVSSQILFKKTTENSEEGETDSANSISVPRLN 
.t .t .HFiT.nT ,t Tr*T,ORHGFRVVWYSGRNGIjWSEIHVOI PS HL1PSLIL1SFLICKMTI INT I SK I CGDNTAFT 
SCCILPISSCRDRIFHFILIYNYVIPFKNHPSTFSSTR 

The following DNA sequence Seq-2461 <SEQ ID NO. 126> was identified in 
H. sapiens: 

ATTGCTCTCTTCTAGATTTTCTAATGTTGGTCGGTGCCCTTCGTAAGTTGTGTACAAAGC 
TGGATCCAGTACTCCAAGGGTGATCTGACCTCACAGAGCACAGTGCCTGGGGAGTGCCCT 
TAATCTGGACTTGGAATTCCATCATACAGAGGCCAAGTCTCTGACCATGATGTTCTCTCT 
GTGTAACTGGGGCTGCTGAAACCCAAGTATTGTCAGCCAGTGCCGGTCTCCAGCCATGCT 
TGTGTCTTTTAAGAAGTGACAGTAACTGCTATTTGTGGAGATGGCTATTCATAGGGACTC 
CTTTTCTTTGCCTGACAGAGGCCCAGTGTTCTAAGCTCTAAGAGGGGCTCTGATGCCAGC 
ATGTGAGTCACACTCACTTGCTACTGTTCTTTTCCAGAGTTTTGGGCCACTTGTTGCTGC 
ACATCACTACCTCCTCTCCCCCTGCCCAGCTTGCATTGTCGCCCTTCCCCATCTACCATG 
CTGTCCTTGAACATAAGGCGCTTCTCTGCATTCCATGTGTCTACTTTGTAGTTATGTGCT 
GCATTTTGAAAGAGCTGAATCTATGTCCAGGTTCAAGAAAGAATGCTGATCAACTGTTGG 
CAATAGATGGGTTTAATATATCTTATGATTGGTTCTTG 

The following amino acid sequence <SEQ ID NO. 260> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 12 6: 

CSLLDFLMLVGALRKLCTKLDPVLQGSDLTEHSAWGVPLIWTWNSIIQRPSLPCSLCVTGAAETQVLSASA 
niT.nprT.r-T.T.R.qn.qNrYT.WRWT.FIGTPFLCLTEAOCSKLEGLCQHVS HTHLLLFFSRVLGHLLLHITT SSPP 
AQLALS P FP I YHAVLE HKALLC I PCVYFWMCC I LKELN LC PGSRKNADQLLAI DG FNI SYDWFL 

The following DNA sequence Seq-2462 <SEQ ID NO. 127> was identified in 
H. sapiens: 

TAGTCTAGACTCTTTTTCCCCTTTTAAGGTCAGCTGATTAACCTTAATTCCATCTAATAC 
CTTGATTTCCCTTTGCCATGTATGTCCTGGGGATGAGGATGTGGATGGATCTAGGGGGGC 
CGGTATTCTGGCTACCATAGCTATCTTGCTCTTTTTGTTTATAATTATGATATGTTCCAA 
AAAGGAGTAAAACGTAATACAAGAAGATAAAAATACATTTACCATTAAGTAAGAAAAAAG 
ACAAGGGAGAAGAGAATAAGAAAATGAGTCAGGAGTGGGATTTATACAAAAAATTAGTGA 
GTCCACTTTACTTCCTGGAAGTGGATGGTGAGCTTTTCTTGCCAGCCTTCTTGAAGAGGG 
AAGCACTGTCAGTTATGTTGTAGTGTGTCGATCTAGTAAAATCCAACTGGTTGTTCAGAT 
ACCTAGATGAATATTCTTGATAGGAAGATGAAAAAAAAATTTCTTCCAAAGTCTTCATGG 
ATACATAAAGTGTATAATGAGCAAAACCTTTGACATGTTTACAGTAAACCCAATGGTGTG 
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TTTCACCTGGCCTTTCTCTTCTTTCGTTTACTG 

The following amino acid sequence <SEQ ID NO. 261> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 127: 

QTKEEKGQVKHTIGFTVNMSKVLLIIHFMYPRLWKKFFFHLPIKNIHLGITTSWILLDRHTTTLTVLPSSR 
RLARKAHHPLPGSKVDSLIFCINPTPDSFSYS LLPCLFSY LMVNVFLSSCITFYSFLEHIIIIHKKSKIAM 
VARIPAPLDPSTSSSPGHTWQREIKVLDGIKVNQLTLKGEKESRL 



The following DNA sequence Seq-2463 SEQ ID NO. 128> was identified in H. 
sapiens -. 

CATCTATTCGACGACCTTGAGTTACCGCTGAGACATTTCTGAGGCACAACACTAAGAAAA 
CGCATGTAATTGTCAAGCGTGGCAGGGCAGTATTGCTCTCAAAGTCCCGTCTGACTGACA 
GGGCAGAGGTTCTTCCTCACTGCCCGAATCTGCTTCCCGACAGCTCCAGGGTTCCCTCAG 
GAAGCCGCCCTCCACCTTCACCTCAGGCATGTCCTGCAGAGCCCTCTGGAGAACCAGCTT 
CAGGTTCTGCCTATTTTGACGCTGCCTAAAGGAGCCCACGAAGAAGTAAATGACGGGGTT 
GGCACTACCGTTTAGAGGAGACAGGAAAATGGAAACTAGATGGACATGACAGAAAATGAC 
TTCCAAATCCAGGTGTATCCCAGTAGACAGAGCCCACCGAATGCCGAAGGGCAGGCTGCG 
GAGTAGGAAGACTAGCACTGTGAGCAGGATCGTCACGTACA 

The following amino acid sequence <SEQ ID NO. 262> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 128: 

YVT I LLTVL VFLLRS L P FG I RWALSTGI HLDLE VI FCHVHLVS I FLS PLNGS ANPVI YFF VGS FRQRQNRQ 
NLKLVLQRALQDMPEVKVEGGFLREPWSCREADSGSEEEPLPCQSDGTLRAILPCHAQLHAFSCCASEMSQ 
RLKWEM 



The following DNA sequence Seq-2464 <SEQ ID NO. 129> was identified in 
H. sapiens: 

TCACTGGAGAAGCCTAGTCACCTGGGCAGAATATCTTGAACCTAGGATAAGTTCATCCAT 
GGTAGACCAACTCTGTGATGGAGTTATGAGATGGGGAAGGAGGGTCTGGCACCATGCAAC 
AGGATTTCCGCCAAAGCTCAGCACTCCAAGGAGCACATCAGCATCAGGAATGTCTGCTGG 
AAGCCAGCGGCTGTGGAGGAGGGGCAGTAGCCACTGAGCCTAGGTTCAGAGCTTCAATCC 
CCTTCAGTCCTCTTGACTGGCAAGAGAACAGCAGAGTCTATTAGAGAGGAATTACCATTC 
CAAGCAAGAATTTAGGCCACATCTTTCAGAATGAGACCATTGAGTTGAGGTCCACTTAGC 
AGGGAAAGTGGCTTCAGGTTGTGGTTGACTGTTTAATTACACCCTGCTGTTCACTCTCTT 
CACCATTGTATGCAAAGTACAGCATCTCTGACAAGCAAGGAACACTGGCTTGCCCCACAG 
TGGCTGGCTGGGGTTGATGAAATGAGCAACGAAGTAGCAGTGTGCCCAGTCCAAGCAGAG 
ACTACCTCTAGCAGGGGCATGACATTCCCCAAGAGAGGGCATCTCCTTTAGCCTGGACCT 
TGGAGCAAAAGCAACCCATGGATCAGACCAATAGACAACATGCAGCCCTCATCTA 

The following amino acid sequence <SEQ ID NO. 263 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 129: 

HWRSLVTWAEYLEPRISSSMVDQLCDGVMRWGRRVWHHATGFPPKLSTPRSTSASGMSAGSQRLWRRGSSH 
AVQSFNPLQSSLAREQQSLLERNYHSKQEFRPHLSEDHVEVHLAGKVASGCGLFNYTLLFTLFTIVCKVQH 
LQARNTGLPHSGWLGLMKATKQCAQSKQRLPLAGAHSPREGISFSLDLGAKATHGSDQTTCSPHL 



The following DNA sequence Seq-2465 <SEQ ID NO. 130> was identified in 
H. sapiens: 

AAGAGTTAGAGCAGGATTTTACCTTGTTTTACAAAAAAGAAAAGTTTATTTTGAAAAAAA 
TTCCAACCTTGCCTCCTCCGAACTATAGTGAAAAGATAATTTTCCACATCCCTTTGTTCA 
GGAAATGAGGACACAGTGGTGTCATTGGGTTTTGATTGTCCACTTGGAAAAGGTTAAAAC 
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I CTGTCCTACAGTCATGATGACTTCAGTTCCATTTAAGTGGGGTCCTGTCTCTCTCACTCT 
CCACCGACTGTACCTTTACTATAACATGGCCTTATATAGATAGCTTTGAGTAAGTGTGTG 
TTAAATGACTGCCCAAGTGAATGGAAAATTGAGAAGGGCCTCCAGCACTGGAGTATGGAA 
AGGAGCACTGGGTTCATTGACTCTTTGGATTTCTCCCTTGCTACGTAAGTCCGTTCCCTA 
AAGGACATGGATCTTGACAGTGTTGGAATCTTCAGAAATAATTGCAATACCAGAAGTTAT 
TTAAGATTTTACCATTTTCAAAGTATTTGTACGTAACACTTTCATATGTTTTTGTTTCCT 
AGCTACCTCAGTTTCCCTGTTGGCTTGAGCAGATTAGTGTAAAGAGGTGGTGACATCAGG 
GGAAACAGGTTTACTCAGCCATCTTCATTACCATATTATCACTGACTTGAGGCTCCT 

The following amino acid sequence <SEQ ID NO. 264 > is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 130: 

GASSQYGNEDGVNLFPLMSPPLYTNLLKPTGKLRLGNKNIKCYVQILKWNLKLLVLQLFLKIPTLSRSMSF 
RERTYVAREKSKESMNPVLLS I LQCWRP FS I FHSLGQS FNTHLLKAI YI RPC YSKGTVGGEERQD PTMELK 
SSLDRFPFPSGQSKPNDTTVSSFPEQRDVENYLFTIVRRRQGWNFFQNKLFFFVKQGKILLL 

The following DNA sequence Seq-2466 <SEQ ID NO. 131> was identified in 
H. sapiens-. 

TAGTCGCTGCTTTCTGTTTCCGCTTAAAGATGGAGATATTTTTTCCTTTCATGCTTGAGG 
AGTCTCGAAAGTTTTGCACACTCTTCCACCTCCTGGAACTTCACTGTGCCATTCAGGGTG 
ACTACTGCTGTCTGGCTCCACTCGAGGGAAGCCAGGTAACCTGTGTTAGGCCGCGCTTTT 
CCTGGCGGCCTTGTAAATCTGTTAGTACATGAAAAGCATGACGCACATGGGGATTAGGAT 
GCCAATGCGGTGGAGTAAATCGTGTAGCCAAAGTCTTGACTGACCAAGCACACCTTATCA 
TCGTTTACATTCTGAGCCCGACCAAAAATGGTAGGTAAAGTGACAAAGGCGGAAAGAAGG 
CAGACAGAAAGAATCATCTTCGTCATGCATTTCCCCTTCTGCCTCATAGGGTACGTGAGA 
GGCTTCATGATCCCAAGGTACCTGTCGATGCTGATCACGTACAAGGTCAAGATCCAGGCC 
GTGCAGCACATGACATTCACGGAGAAGACGTTACAGAAAAAGTGTCCAAAGATCCACTTG 
CCCCCGATGAGGTCGGTGACACTGAT 

The following amino acid sequence <SEQ ID NO. 265> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 131: 

I SVTDLIGGKWI FGHFFCNVFSVNvMCCTAWILTLYVI SIDRYLGIMKPLTYPMRQKGKCMT KMILSVCLL 
SAFVTIiPTIFGR AQNvNDDKVCLVSQDFGY TIYSTALiASSPCASCFSCT NRFTRP PGKAR PNTGYLAS LEW 
SQTAWTLNGTVKFQEVEECAKLSRLLKHERKKYLHLAETESSD 

The following DNA sequence Seq-2467 <SEQ ID NO. 132> was identified in 
H. sapiens: 

AGTGTTACAGCTGGGCAGCCAGAGAGACAGCATGTAGTCCTCATTGAAGCAGAAAGACAG 
AGGGTTCTGAGACAGAGGTCTCCAGGAAAAAAAAAAAGAACCTGACTTACTGGATAAACA 
AGTCTTTAGTTTAAAAAACAACAAAAAACTGTATACACATATATATATAAAATCAGGTAG 
T ATAAAGAAAAAC AGAAC TC CAGAGATT C CT GGGTC ACAGAAGGGGAAAGGG CTGTT C AA 
GAAAGTGAAATTGAACTAACTGAAAATACAGCTATCTTTATATTGGAAGGACAGTCAGGA 
AGTCAACAGATAAGGCCTAAACTGCATAAAGCAGGAAACAGCAGACTAAAGACATTATTA 
AGAAATATGGAACACAACCAAAAGAAATAGCAAAAACAATGAAAAGTGACTGTTTTTCAT 
AAGTGAGGCAGGGGAAGAGAAGGGGTTATTTTTTTCCCCATTATATGTCTTTAAGAACTA 
CTTGCTAAAAATATTGGGCACATATGAATTTGATAAAAGCGAAAAACTTTTTACTTCACA 
AGTGCAGCTTTAACATACGTTGATTACAGTGAAGT 

The following amino acid sequence <SEQ ID NO. 266> is the predicted 
amino acid sequence derived from the DNA sequence of SEQ ID NO. 132: 

FTVINVCSCTCEVKSFSLLSNSYVPNIFSKFLKTYNGEKNNPFSSPASLMKNSHFSLFLLFLLWFHISCL 
SAVSCFMQFRPYIiLTSLSFQYKDSCIFSFNFTFLNSPFPFCDPGISGVLFFFILPDFIYICVYSFLLFFKL 
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KTCLSSKSGSFFFSWRPLSQNPLSFCFNEDYMLSLWLPSCNT 

The following DNA sequence Seq-2468 <SEQ ID NO. 133> was identified in 
H. sapiens-. 

AAAGGTGACAGAGAAGTAGGTGAGGAATTCAGTTTTAAATTTATTCATTTTTAAGTTGTG 
TCAGGTCTCCCCAAGATTATCCCTCGGTTCTGTGATTCATAGGACTTAGCATATAGTTGT 
ATTCACAGCTATGACTTATTAACAGAGGGATACCGAAGCATAATCAGCAAAAGGAAAAGA 
TGCATGAGGAAAAGTCTGAAGAAACCAGGGACAGCTTCCAAGATTCTTTTCCCAGTGAAA 
TTACACAGGATATGCTTAATTCTTTCAGCAAGGAATTGTGACAAGACATGTGAAACACTA 
CCTGCCAGGGAAGTTCCTTAGTGACTCAGTGCCCATGGTTATTATTGGGGACTGGTCACG 
TATGCCCTCTTTGCCTCATACTTAGAGAATTCCAGTTCCAGAAGGAAAGCAGGTATTCAG 
TATAAGCCATATTATTTGCATAGACCAGTTTAGGATCAAGGAATTGTAGGAAGCTTTTCA 
AAATCTAAGACCCCAAATACCAGCCAAGAGCCAGCCTTGCAAGCAGGACATTTTAAGAGT 
AGCAGTCTTGGGTCTGCTGTATTAACTCTTTTCTGCACAGAAATGATAGTATGACATCTA 

The following amino acid sequence <SEQ ID NO. 267> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 133: 

FPSLKNMHFSVPLRCHTIISVQKRVNTADPRLLLLKCPACKAGSWLVFGVLDFEKLPTIPSTGLCKYGLYI 
PAFLLELEFSKYEAKRAYVTSPQPWALSHGTSLAGSVSHVLSQFLAERIKHILCNFTGKRILEAVPGFFRL 
FLMHL FLLL I MLR Y P S VN KS L I QL Y AKS YE S QNRG 1 1 LGRPDTT KI NLKLNS S PTSL S P 



The following DNA sequence Seq-74 <SEQ ID NO. 134> was identified in if. sapiens: 

ATGAACCAGACTTTGAATAGCAGTGGGACCGTGGA 
GTCAGCCCTAAACTATTCCAGAGGGAGCACAGTGCACACGGCCTACCTGG 
TGCTGAGCTCCCTGGCCATGTTCACCTGCCTGTGCGGGATGGCAGGCAAC 
AGCATGGTGATCTGGCTGCTGGGCTTTCGAATGCACAGGAACCCCTTCTG 
CATCTATATCCTCAACCTGGCGGCAGCCGACCTCCTCTTCCTCTTCAGCA 
TGGCTTCCACGCTCAGCCTGGAAACCCAGCCCCTGGTCAATACCACTGAC 
AAGGTCCACGAGCTGATGAAGAGACTGATGTACTTTGCCTACACAGTGGG 
CCTGAGCCTGCTGACGGCCATCAGCACCCAGCGCTGTCTCTCTGTCCTCT 
TCCCTATCTGGTTCAAGTGTCACCGGCCCAGGCACCTGTCAGCCTGGGTG 
TGTGGCCTGCTGTGGACACTCTGTCTCCTGATGAACGGGTTGACCTCTTC 
CTTCTGCAGCAAGTTCTTGAAATTCAATGAAGATCGGTGCTTCAGGGTGG 
ACATGGTCCAGGCCGCCCTCATCATGGGGGTCTTAACCCCAGTGATGACT 
CTGTCCAGCCTGACCCTCTTTGTCTGGGTGCGGAGGAGCTCCCAGCAGTG 
GCGGCGGCAGCCCACACGGCTGTTCGTGGTGGTCCTGGCCTCTGTCCTGG 
TGTTCCTCATCTGTTCCCTGCCTCTGAGCATCTACTGGTTTGTGCTCTAC 
TGGTTGAGCCTGCCGCCCGAGATGCAGGTCCTGTGCTTCAGCTTGTCACG 
CCTCTCCTCGTCCGTAAGCAGCAGCGCCAACCCCGTCATCTACTTCCTGG 
TGGGCAGCCGGAGGAGCCACAGGCTGCCCACCAGGTCCCTGGGGACTGTG 
CTCCAACAGGCGCTTCGCGAGGAGCCCGAGCTGGAAGGTGGGGAGACGCC 
CACCGTGGGCACCAATGAGATGGGGGCTTGA 

The following amino acid sequence <SEQ ID NO. 268> is the predicted amino acid sequence derived from 
the DNA sequence of SEQ ID NO. 134: 

MNnTT.TOSSGTVESALNYSRGSTVHTAY LVIiSSLAMFTCLCGMAGNSMV'IWIiLG FRMHRNPFCIYlLNIiAAAD 
LLFIiFSMAST LSLETQPLVNTTDKVHELM KRLMYFAYTVGIjSIiLTAIST QRCLSVLFPIWFKCHRPRHLSAW_ 
VCGLLVTOlZLLMNGLTS SFCSKFLKFNEDRCFRVD MVQAAI.IMGVLTPVMTLSSl.TLFVW VRRSSQQWRRQP 
TRLFWVLASVLVFI.ICSLP LSIYWFVLYWLSLPPEMQVLCF SLSRLSSSVSSSANPVIYFLVG SRRSHRLP 
TRSLGTVLQQALREEPELEGGETPTVGTNEMGA 
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EXAMPLE 2: CLONING OF nGPCR-x 

cDNAs may be sequenced directly using an AB1377 or ABI373A fluorescence- 
5 based sequencer (Perkin Elmer/Applied Biosystems Division, PE/ABD, Foster City, CA) 
and the ABI PRISM Ready Dye-Deoxy Terminator kit with Taq FS polymerase. Each 
ABI cycle sequencing reaction contains about 0.5 ug of plasmid DNA. Cycle-sequencing 
is performed using an initial denaturation at 98°C for 1 min, followed by 50 cycles: 98°C 
for 30 sec, annealing at 50°C for 30 sec, and extension at 60°C for 4 min. Temperature 

10 cycles and times are controlled by a Perkin-Elmer 9600 thermocycler. Extension products 
are purified using Centriflex gel filtration (Advanced Genetic Technologies Corp., 
Gaithersburg, MD). Each reaction product is loaded by pipette onto the column, which is 
then centrifuged in a swinging bucket centrifuge (Sorvall model RT6000B table top 
centrifuge) at 1500 x g for 4 min at room temperature. Column-purified samples are dried 

15 under vacuum for about 40 min and then dissolved in 5ul of a DNA loading solution (83% 
deionized formamide, 8.3 mM EDTA, and 1.6 mg/ml Blue Dextran). The samples are 
then heated to 90°C for three min and loaded into the gel sample wells for sequence 
analysis by the ABI377 sequencer. Sequence analysis is performed by importing 
ABB 73 A files into the Sequencher program (Gene Codes, Ann Arbor, MI). Generally, 

20 sequence reads of 700 bp are obtained. Potential sequencing errors are minimized by 
obtaining sequence information from both DNA strands and by re-sequencing difficult 
areas using primers at different locations until all sequencing ambiguities are removed. 

To isolate a cDNA clone encoding full length nGPCR, a DNA fragment 
corresponding to a nucleotide sequence selected from the group consisting of SEQ ID 

25 NO:l to SEQ ID NO: 134, or a portion thereof, can be used as a probe for hybridization 
screening of a phage cDNA library. The DNA fragment is amplified by the polymerase 
chain reaction (PCR) method. The PCR reaction mixture of 50ul contains polymerase 
mixture (0.2mM dNTPs, lx PCR Buffer and 0.75ul Expand High Fidelity Polymerase 
(Roche Biochemicals)), lug of 3206491 plasmid, and 50pmoles of forward primer and 

30 50pmoles of reverse primer. The primers are preferably 10 to 25 nucleotides in length and 
are determined by procedures well known to those skilled in the art. Amplification is 
performed in an Applied Biosystems PE2400 thermocycler, using the following program: 
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95°C for 15 seconds, 52°C for 30 seconds and 72°C for 90 seconds; repeated for 25 cycles. 
The amplified product is separated from the plasmid by agarose gel electrophoresis, and 
purified by Qiaquick gel extraction kit (Qiagen). 

A lambda phage library containing cDNAs cloned into lambda ZAP II phage-vector 
5 is plated with E. coli XL-1 blue host, on 15 cm LB-agar plates at a density of 50,000 pfu 
per plate, and grown overnight at 37°C; (plated as described by Sambrook et ah, supra). 
Phage plaques are transferred to nylon membranes (Amersham Hybond NJ), denatured for 
2 minutes in denaturation solution (0.5 M NaOH, 1.5 M NaCl), renatured for 5 minutes in 
renaturation solution (1 M Tris pH 7.5, 1.5 M NaCl), and washed briefly in 2xSSC (20x 

10 SSC: 3 M NaCl, 0.3 M Na-citrate). Filter membranes are dried and incubated at 80°C for 
120 minutes to cross link the phage DNA to the membranes. 

The membranes are hybridized with a DNA probe prepared as described above. A 
DNA fragment (25ng) is labeled with cc- 32 P-dCTP (NEN) using Rediprime random 
priming (Amersham Pharmacia Biotech), according to the manufacturer's instructions. 

15 Labeled DNA is separated from unincorporated nucleotides by S200 spin columns 
(Amersham Pharmacia Biotech), denatured at 95°C for 5 minutes and kept on ice. The 
DNA-containing membranes (above) are pre-hybridized in 50ml ExpressHyb (Clontech) 
solution at 68°C for 90 minutes. Subsequently, the labeled DNA probe is added to the 
hybridization solution, and the probe is left to hybridize to the membranes at 68°C for 70 

20 minutes. The membranes are washed five times in 2x SSC, 0.1% SDS at 42°C for 5 
minutes each, and finally washed 30 minutes in O.lx SSC, 0.2% SDS. Filters are exposed 
to Kodak XAR film (Eastman Kodak Company, Rochester, N.Y., USA) with an 
intensifying screen at -80°C for 16 hours. One positive colony is isolated from the plates, 
and re-plated with about 1000 pfu on a 15 cm LB plate. Plating, plaque lift to filters and 

25 hybridization are performed as described above. About four positive phage plaques are 
isolated form this secondary screening. 

cDNA containing plasmids (pBluescript SK-) are rescued from the isolated phages 
by in vivo excision by culturing XL-1 blue cells co-infected with the isolated phages and 
with the Excision helper phage, as described by the manufacturer (Stratagene). XL-blue 

30 cells containing the plasmids are plated on LB plates and grown at 37°C for 16 hours. 
Colonies (18) from each plate are replated on LB plates and grown. One colony from each 
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plate is stricken onto a nylon filter in an ordered array, and the filter is placed on a LB 
plate to raise the colonies. The filter is then hybridized with a labeled probe as described 
above. About three positive colonies are selected and grown up in LB medium. Plasmid 
DNA is isolated from the three clones by Qiagen Midi Kit (Qiagen) according to the 
5 manufacturer's instructions. The size of the insert is determined by digesting the plasmid 
with the restriction enzymes NotI and Sail, which establishes an insert size. The sequence 
of the entire insert is determined by automated sequencing on both strands of the plasmids. 

EXAMPLE 3: SUBCLONING OF THE CODING REGION OF nGPCR-X VIA 
10 PCR 

Additional experiments may be conducted to subclone the coding region of 
nGPCR and place the isolated coding region into a useful vector. Two additional PCR 
primers are designed based on the coding region of nGPCR, corresponding to either end. 
To protect against exonucleolytic attack during subsequent exposure to enzymes, e.g., Taq 

15 polymerase, primers are routinely synthesized with a protective run of nucleotides at the 5 ' 
end that were not necessarily complementary to the desired target. 

PCR is performed in a 50ul reaction containing 34ul H 2 0, 5 ul 10X TT buffer (140 
mM ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5ul 15mM MgS0 4 , 2ul 
dNTP mixture (dGTP, dATP, dTTP, and dCTP, each at 10 mM), 3ul genomic phage DNA 

20 (0.25ug/ul), 0.3ul Primer 1 (lug/ul), 0.3ul Primer 2 (lu.g/ul), 0.4ul High Fidelity Taq 
polymerase (Boehringer Mannheim). The PCR reaction was started with 1 cycle of 94°C 
for 2 minutes; followed by 25 cycles at 94°C for 30 seconds, 55°C for 30 seconds, and 
72°Cfor 1.3 minutes. 

The contents from the PCR reaction are loaded onto a 2% agarose gel and 

25 fractionated. The DNA band of expected size is excised from the gel, placed in a 
GenElute Agarose spin column (Supelco) and spun for 10 minutes at maximum speed in a 
microfuge. The eluted DNA is precipitated with ethanol and resuspended in 6ul H 2 0 for 
ligation. 

The PCR-amplified DNA fragment containing the coding region is cloned into 
30 pCR2.1 using a protocol standard in the art. In particular, the ligation reaction consists of 
6ul of GPCR DNA, lul 10X ligation buffer, 2fil pCR2.1 (25ng/ul, Invitrogen), and lul T4 
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DNA ligase (Invitrogen). The reaction mixture is incubated overnight at 14°C and the 
reaction is then stopped by heating at 65°C for 10 minutes. Two microliters of the ligation 
reaction are transformed into One Shot cells (Invitrogen) and plated onto ampicillin plates. 
A single colony containing a recombinant pCR2.1 bearing an insert is used to inoculate a 
5ml culture of LB medium. Plasmid DNA is purified using the Concert Rapid Plasmid 
Miniprep System (GibcoBRL) and sequenced. Following confirmation of the sequence, a 
50 ml culture of LB medium is inoculated with the transformed One Shot cells, cultured, 
and processed using a Qiagen Plasmid Midi Kit to yield purified pCR-GPCR. 
nGPCR-74 

PCR was performed in a 50 ul reaction using components that come with 
PLATINUM® Pfic DNA Polymerase (GibcoBRL) containing 30.5 ul H 2 0, 5 ul 10X Pfx 
Amplification buffer, 5 ul 10X Enhancer solution, 1.5 ul 50mM MgS0 4 , 2 ul 10 mM 
dNTP, 5 ul human genomic DNA (0.3ug/ul)(Clontech), 0.3 ul of LW1591 (SEQ ID NO: 
3)(1 ^g/ul), 0.3 jil of LW1592 (SEQ ID NO: 4) (1 |ag/ul), 0.4 ul PLATINUM® Pfic DNA 
Polymerase (2.5 U/ul). The PCR reaction was performed in a Robocycler Gradient 96 
(Stratagene) starting with 1 cycle of 94°C for 5 min followed by 30 cycles at 94°C for 30 
sec, 55°C for 2 min, 68°C for 3 min. Following the final cycle, 0.5 ul of AmpliTaq DNA 
Polymerase (5 U/ul) was added and the tube was incubated at 72°C for 5 min. The PCR 
reaction was loaded onto a 1 .2% agarose gel. The DNA band was excised from the gel, 
placed in GenElute Agarose spin column (Supelco) and spun for 10 min at maximum 
speed in a microcentrifuge. The eluted DNA was EtOH precipitated and resuspended in 
121 H 2 0 for ligation. The forward PCR primer sequence was: 

LW1591: GATCAAGCTTGGATGAACCAGACTTTGAATAGC (SEQ ID 
NO:272) and the reverse PCR primer was: 

LW1592: GATCCTCGAGCTCAAGCCCCCATCTCATTGG (SEQ ID NO: 273) 
The ligation reaction used solutions from the TOPO TA Cloning Kit (Invitrogen) which 
consisted of 4ul PCR product DNA and 1 ul pCRII-TOPO vector that was incubated for 5 
minutes at room temperature. To the ligation reaction one microliter of 6X TOPO Cloning 
Stop Solution was added then the reaction was placed on ice. Two microliters of the 
ligation reaction was transformed in One-Shot TOP10 cells (Invitrogen), and placed on ice 
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for 30 minutes. The cells were heat-shocked for 30 seconds at 42°C, placed on ice for two 
minutes, 250 ul of SOC was added, then incubated at 37°C with shaking for one hour and 
then plated onto ampicillin plates. A single colony containing an insert was used to 
inoculate a 5 ml culture of LB medium. Plasmid DNA was purified using a Concert Rapid 

5 Plasmid Miniprep System (GibcoBRL) and then sequenced. 

The DNA subcloned into pCRII-TOPO was sequenced using the ABI PRISM™ 
310 Genetic Analyzer (PE Applied Biosystems) which uses advanced capillary 
electrophoresis technology and the ABI PRISM™ BigDye™ Terminator Cycle 
Sequencing Ready Reaction Kit. Each cycle-sequencing reaction contained 6 pi of H 2 0, 8 

10 pi of BigDye Terminator mix, 5 pi mini-prep DNA (0.1 pg/pl), and 1 pi primer (25 ng/pl) 
and was performed in a Perkin-Elmer 9600 thermocycler with 25 cycles of 96°C for 10 
sec, 50°C for 10 sec, and 60°C for 4 min. The product was purified using a Centriflex™ 
gel filtration cartridge, dried under vacuum, then dissolved in 16 pi of Template 
Suppression Reagent (PE Applied Biosystems). The samples were heated at 95°C for 5 

1 5 min then placed in the 3 1 0 Genetic Analyzer. 

EXAMPLE 4: HYBRIDIZATION ANALYSIS TO DEMONSTRATE nGPCR-X 
EXPRESSION IN BRAIN 

The expression of nGPCR-x in mammals, such as the rat, may be investigated by 
20 in situ hybridization histochemistry. To investigate expression in the brain, for example, 
coronal and sagittal rat brain cryosections (20pm thick) are prepared using a Reichert-Jung 
cryostat. Individual sections are thaw-mounted onto silanized, nuclease-free slides (CEL 
Associates, hie, Houston, TX), and stored at -80°C. Sections are processed starting with 
post-fixation in cold 4% paraformaldehyde, rinsed in cold phosphate-buffered saline 
25 (PBS), acetylated using acetic anhydride in triethanolamine buffer, and dehydrated 
through a series of alcohol washes in 70%, 95%, and 100% alcohol at room temperature. 
Subsequently, sections are delipidated in chloroform, followed by rehydration through 
successive exposure to 100% and 95% alcohol at room temperature. Microscope slides 
containing processed cryosections are allowed to air dry prior to hybridization. Other 
30 tissues may be assayed in a similar fashion. 
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A nGPCR-x-specific probe is generated using PCR. Following PCR amplification, 
the fragment is digested with restriction enzymes and cloned into pBluescript II cleaved 
with the same enzymes. For production of a probe specific for the sense strand of 
nGPCR-x, the nGPCR-x clone in pBluescript II is linearized with a suitable restriction 
enzyme, which provides a substrate for labeled run-off transcripts (i.e., cRNA riboprobes) 
using the vector-borne T7 promoter and commercially available T7 RNA polymerase. A 
probe specific for the antisense strand of nGPCR-x is also readily prepared using the 
nGPCR-x clone in pBluescript II by cleaving the recombinant plasmid with a suitable 
restriction enzyme to generate a linearized substrate for the production of labeled run-off 
cRNA transcripts using the T3 promoter and cognate polymerase. The riboprobes are 
labeled with [ 35 S]-UTP to yield a specific activity of about 0.40 x 10 6 cpm/pmol for 
antisense riboprobes and about 0.65 x 10 6 cpm/pmol for sense-strand riboprobes. Each 
riboprobe is subsequently denatured and added (2 pmol/ml) to hybridization buffer which 
contained 50% formamide, 10% dextran, 0.3 M NaCl, 10 mM Tris (pH 8.0), 1 mM 
EDTA, IX Denhardt's Solution, and 10 mM dithiothreitol. Microscope slides containing 
sequential brain cryosections are independently exposed to 45 pi of hybridization solution 
per slide and silanized cover slips are placed over the sections being exposed to 
hybridization solution. Sections are incubated overnight (15-18 hours) at 52°C to allow 
hybridization to occur. Equivalent series of cryosections are exposed to sense or antisense 
nGPCR-x-specific cRNA riboprobes. 

Following the hybridization period, coverslips are washed off the slides in IX 
SSC, followed by RNase A treatment involving the exposure of slides to 20 ug/ml RNase 
A in a buffer containing lOmM Tris-HCl (pH 7.4), 0.5M EDTA, and 0.5M NaCl for 45 
minutes at 37°C. The cryosections are then subjected to three high-stringency washes in 
0.1 X SSC at 52°C for 20 minutes each. Following the series of washes, cryosections are 
dehydrated by consecutive exposure to 70%, 95%, and 100% ammonium acetate in 
alcohol, followed by air drying and exposure to Kodak BioMax™ MR-1 film. After 13 
days of exposure, the film is developed. Based on these results, slides containing tissue 
that hybridized, as shown by film autoradiograms, are coated with Kodak NTB-2 nuclear 
track emulsion and the slides are stored in the dark for 32 days. The slides are then 
developed and counterstained with hematoxylin. Emulsion-coated sections are analyzed 
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microscopically to determine the specificity of labeling. The signal is determined to be 
specific if autoradiographic grains (generated by antisense probe hybridization) are clearly 
associated with cresyl violate-stained cell bodies. Autoradiographic grains found between 
cell bodies indicates non-specific binding of the probe. 

5 As discussed above, it is well known that GPCRs are expressed in many different 

tissues and regions, including in the brain. Expression of nGPCR-x in the brain provides 
an indication that modulators of nGPCR-x activity have utility for treating neurological 
disorders, including but not limited to, mental disorder, affective disorders, ADHD/ ADD 
{i.e., Attention Deficit-Hyperactivity Disorder/ Attention Deficit Disorder), and neural 

10 disorders such as Alzheimer's disease, Parkinson's disease, migraine, and senile dementia. 
Some other diseases for which modulators of nGPCR-x may have utility include 
depression, anxiety, bipolar disease, epilepsy, neuritis, neurasthenia, neuropathy, neuroses, 
and the like. Use of nGPCR-x modulators, including nGPCR-x ligands and anti-nGPCR-x 
antibodies, to treat individuals having such disease states is intended as an aspect of the 

15 invention. 

EXAMPLE 5: TISSUE EXPRESSION PROFILING 

Tissue specific expression of nGPCR-74 was detected using a PCR-based method. 
Tissue specific expression of cDNAs encoding nGPCR-x may be accomplished using 

20 similar methods. 

A PCR-based system (RapidScan™ Gene Expression Panel, OriGene 
Technologies, Rockville, MD) may be used to generate a comprehensive expression 
profile of the putative nGPCR-x in human tissue, and in human brain regions. The 
RapidScan Expression Panel is comprised of first-strand cDNAs from various human 

25 tissues and brain regions that are serially diluted over a 4-log range and arrayed into a 
multi-well PCR plate. Human tissues in the array may include: brain, heart, kidney, 
spleen, liver, colon, lung, small intestine, muscle, stomach, testis, placenta, salivary gland, 
thyroid, adrenal gland, pancreas, ovary, uterus, prostate, skin, PBL, bone marrow, fetal 
brain, and fetal liver. 
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Expression of nGPCR-x in various tissues is detected using PCR primers designed 
based on the available sequence of the receptor that will prime the synthesis of a 
predetermined size fragment in the presence of the appropriate cDNA. 

PCR is performed in a 50ul reaction containing 34ul H 2 0, 5ul 10X TT buffer (140 
mM ammonium sulfate, 0.1% gelatin, 0.6 M Tris-tricine, pH 8.4), 5ul 15mM MgS0 4 , 2ul 
dNTP mixture (dGTP, dATP, dTTP, and dCTP, each at lOmM), 0.3 ul forward primer 
(lug/ul), 0.3ul reverse primer (lug/ul), 0.4ul High Fidelity Taq polymerase (Boehringer 
Mannheim). The PCR reaction mixture is added to each well of the PCR plate. The plate 
is placed in a MJ Research PTC 100 thermocycler, and is then exposed to the following 
cycling parameters: Pre-soak 94°C for 3 min; denaturation at 94°C for 30 seconds; 
annealing at primer 57°C for 45 seconds; extension 72°C for 2 minutes; for 35 cycles. 
PCR productions are then separated and analyzed by electrophoresis on a 1.2% agarose 
gel stained with ethidium bromide. 

The 4-log dilution range of cDNA deposited on the plate ensures that the 
amplification reaction is within the linear range and, hence, facilitates semi-quantitative 
determination of relative mRNA accumulation in the various tissues or brain regions 
examined. 

Primers were synthesized by Genosys Corp., The Woodlands, TX. PCR reactions 
were assembled using the components of the Expand Hi-Fi PCR System™ (Roche 
Molecular Biochemicals, Indianapolis, IN). 

For nGPCR-74, the above procedure was followed. Multiple Choice™ first strand 
cDNAs (OriGene Technologies, Rockville, MD) from 12 human tissues were serially 
diluted over a 3-log range and arrayed into a multi-well PCR plate. This array was used to 
generate a comprehensive expression profile of the putative GPCR in human tissues. 
Human tissues arrayed include: brain, heart, kidney, peripheral blood leukocytes, liver, 
lung, muscle, ovary, prostate, small intestine, spleen and testis. The forward primer used 
was: 

5'CTGTCTCTCTGTCCTCTTCC (SEQ ID NO: 270), 
and the reverse primer used was: 

5'GCACCGATCTTCATTGAATTTC (SEQ ID NO: 271). This primer set primed 
the synthesis of a 157 base pair fragment in the presence of the appropriate cDNA. For 
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detection of expression within brain regions, the same primer set was used with the 
Human Brain Rapid Scan™ Panel (OriGene Technologies, Rockville, MD). This panel 
represents serial dilutions over a 2 log range of first strand cDNA from the following brain 
regions arrayed in a 96 well format: frontal lobe, temporal lobe, cerebellum, hippocampus, 
substantia nigra, caudate nucleus, amygdala, thalamus, hypothalamus, pons, medulla and 
spinal cord. Primers were synthesized by Genosys Corp., The Woodlands, TX. PCR 
reactions were assembled using the components of the Expand Hi-Fi PCR System™ 
(Roche Molecular Biochemicals, Indianapolis, IN). Twenty-five microliters of the PCR 
reaction mixture was added to each well of the RapidScan PCR plate. The plate was 
placed in a GeneAmp 9700 PCR thermocycler (Perkin Elmer Applied Biosystems). The 
following cycling program was executed: Pre-soak at (94° for 3min.) followed by 35 
cycles of [(94° for 45 sec.) (53°C for 2 min.) (72° for 45 sec)]. PCR reaction products 
were then separated and analyzed by electrophoresis on a 2.0% agarose gel stained with 
ethidium bromide. 

nGPCR-74 was expressed in the brain, heart, kidney, peripheral blood leukocytes, 
liver, lung, muscle, ovary, prostate, small intestine, spleen, and testis. Within the brain, 
nGPCR-74 was expressed in the frontal and temporal lobes, cerebellum, hippocampus, 
substantia nigra, amygdala, thalamus, pons, and spinal cord. 

Expression of the nGPCR-74 in the brain provides an indication that modulators of 
nGPCR-74 activity have utility for treating neurological disorders, including but not 
limited to, schizophrenia, affective disorders, ADHD/ADD (i.e., Attention Deficit- 
Hyperactivity Disorder/ Attention Deficit Disorder), neural disorders such as Alzheimer's 
disease, Parkinson's disease, migraine, senile dementia, depression, anxiety, bipolar 
disease, epilepsy, neuritis, neurasthenia, neuropathy, neuroses, metabolic disorders, 
inflammatory disorders, cancers and the like. Use of nGPCR-74 modulators, including 
nGPCR-74 ligands and anti-nGPCR-74 antibodies, to treat individuals having such disease 
states is intended as an aspect of the invention. 

EXAMPLE 6: NORTHERN BLOT ANALYSIS 

Northern blots are performed to examine the expression of nGPCR-x mRNA. The 
sense orientation oligonucleotide and the antisense-orientation oligonucleotide, described 

136 



DOCKET NO.: 00100.US1 



PATENT 



above, are used as primers to amplify a portion of the GPCR-x cDNA sequence selected 
from the group consisting of SEQ ID NO:l to SEQ ID NO: 134. 

Multiple human tissue northern blots from Clontech (Human II # 7767-1) are 
hybridized with the probe. Pre-hybridization is carried out at 42 C for 4 hours in 5xSSC, 
IX Denhardt's reagent, 0.1% SDS, 50% formamide, 250 mg/ml salmon sperm DNA. 
Hybridization is performed overnight at 42°C in the same mixture with the addition of 
about 1.5xl0 6 cpm/ml of labeled probe. 

The probe is labeled with a- 32 P-dCTP by Rediprime™ DNA labeling system 
(Amersham Pharmacia), purified on Nick Column™ (Amersham Pharmacia) and added to 
the hybridization solution. The filters are washed several times at 42°C in 0.2x SSC, 0.1% 
SDS. Filters are exposed to Kodak XAR film (Eastman Kodak Company, Rochester, 
N.Y., USA) with intensifying screen at -80°C. 

EXAMPLE 7: RECOMBINANT EXPRESSION OF nGPCR-X IN EUKARYOTIC 
HOST CELLS 

A. Expression of nGPCR-x in Mammalian Cells 

To produce nGPCR-x protein, a nGPCR-x-encoding polynucleotide is expressed in 
a suitable host cell using a suitable expression vector and standard genetic engineering 
techniques. For example, the nGPCR-x-encoding sequence described in Example 1 is 
subcloned into the commercial expression vector pzeoSV2 (Invitrogen, San Diego, CA) 
and transfected into Chinese Hamster Ovary (CHO) cells using the transfection reagent 
FuGENE6™ (Boehringer-Mannheim) and the transfection protocol provided in the 
product insert. Other eukaryotic cell lines, including human embryonic kidney (HEK 293) 
and COS cells, are suitable as well. Cells stably expressing nGPCR-x are selected by 
growth in the presence of lOOjag/ml zeocin (Stratagene, LaJolla, CA). Optionally, 
nGPCR-x may be purified from the cells using standard chromatographic techniques. To 
facilitate purification, antisera is raised against one or more synthetic peptide sequences 
that correspond to portions of the nGPCR-x amino acid sequence, and the antisera is used 
to affinity purify nGPCR-x. The nGPCR-x also may be expressed in-frame with a tag 
sequence (e.g., polyhistidine, hemagluttinin, FLAG) to facilitate purification. Moreover, it 
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will be appreciated that many of the uses for nGPCR-x polypeptides, such as assays 
described below, do not require purification of nGPCR-x from the host cell. 
B. Expression of nGPCR-x in HEK-293 cells 

For expression of nGPCR-x in mammalian cells HEK293 (transformed human, 

5 primary embryonic kidney cells), a plasmid bearing the relevant nGPCR-x coding 
sequence is prepared, using vector pSecTag2A (Invitrogen). Vector pSecTag2A contains 
the murine IgK chain leader sequence for secretion, the c-myc epitope for detection of the 
recombinant protein with the anti-myc antibody, a C-terminal polyhistidine for 
purification with nickel chelate chromatography, and a Zeocin resistant gene for selection 

10 of stable transfectants. The forward primer for amplification of this GPCR cDNA is 
determined by routine procedures and preferably contains a 5' extension of nucleotides to 
introduce the Hindlll cloning site and nucleotides matching the GPCR sequence. The 
reverse primer is also determined by routine procedures and preferably contains a 5' 
extension of nucleotides to introduce an Xhol restriction site for cloning and nucleotides 

15 corresponding to the reverse complement of the nGPCR-x sequence. The PCR conditions 
are 55°C as the annealing temperature. The PCR product is gel purified and cloned into 
the Hindlll-Xhol sites of the vector. 

The DNA is purified using Qiagen chromatography columns and transfected into 
HEK-293 cells using DOTAP™ transfection media (Boehringer Mannheim, Indianapolis, 

20 IN). Transiently transfected cells are tested for expression after 24 hours of transfection, 
using western blots probed with anti-His and anti-nGPCR-x peptide antibodies. 
Permanently transfected cells are selected with Zeocin and propagated. Production of the 
recombinant protein is detected from both cells and media by western blots probed with 
anti-His, anti-Myc or anti-GPCR peptide antibodies. 

25 C. Expression of nGPCR-x in COS cells 

For expression of the nGPCR-x in COS7 cells, a polynucleotide molecule having a 
sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 134 can be 
cloned into vector p3-CI. This vector is a pUC18-derived plasmid that contains the 
HCMV (human cytomegalovirus) promoter-intron located upstream from the bGH (bovine 

30 growth hormone) polyadenylation sequence and a multiple cloning site. In addition, the 
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plasmid contains the dhrf (dihydro folate reductase) gene which provides selection in the 
presence of the drug methotrexane (MTX) for selection of stable transformants. 

The forward primer is determined by routine procedures and preferably contains a 
5' extension which introduces an Xbal restriction site for cloning, followed by nucleotides 
which correspond to a sequence selected from the group consisting of SEQ ID NO:l to 
SEQ ID NO: 134. The reverse primer is also determined by routine procedures and 
preferably contains 5'- extension of nucleotides which introduces a Sail cloning site 
followed by nucleotides which correspond to the reverse complement of a sequence 
selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 134. The PCR 
consists of an initial denaturation step of 5 min at 95°C 30 cycles of 30 sec denaturation at 
95°C, 30 sec annealing at 58°C and 30 sec extension at 72°C, followed by 5 min extension 
at 72°C. The PCR product is gel purified and ligated into the Xbal and Sail sites of vector 
p3-CI. This construct is transformed into E. coli cells for amplification and DNA 
purification. The DNA is purified with Qiagen chromatography columns and transfected 
into COS 7 cells using Lipofectamine™ reagent from BRL, following the manufacturer's 
protocols. Forty-eight and 72 hours after transfection, the media and the cells are tested 
for recombinant protein expression. 

nGPCR-x expressed from a COS cell culture can be purified by concentrating the 
cell-growth media to about 10 mg of protein/ml, and purifying the protein by, for example, 
chromatography. Purified nGPCR-x is concentrated to 0.5 mg/ml in an Amicon 
concentrator fitted with a YM- 10 membrane and stored at -80°C. 

D. Expression of nGPCR-x in Insect Cells 

For expression of nGPCR-x in a baculovirus system, a polynucleotide molecule 
having a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 134 
can be amplified by PCR. The forward primer is determined by routine procedures and 
preferably contains a 5' extension which adds the Ndel cloning site, followed by 
nucleotides which correspond to a sequence selected from the group consisting of SEQ ID 
NO:l to SEQ JD NO: 134. The reverse primer is also determined by routine procedures 
and preferably contains a 5' extension which introduces the Kpnl cloning site, followed by 
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nucleotides which correspond to the reverse complement of a sequence selected from the 
group consisting of SEQ ID NO:l to SEQ ID NO: 134. 

The PCR product is gel purified, digested with Ndel and Kpnl, and cloned into the 
corresponding sites of vector pACHTL-A (Pharmingen, San Diego, CA). The pAcHTL 
expression vector contains the strong polyhedrin promoter of the Autographa californica 
nuclear polyhedrosis virus (AcMNPV), and a 6XHis tag upstream from the multiple 
cloning site. A protein kinase site for phosphorylation and a thrombin site for excision of 
the recombinant protein precede the multiple cloning site is also present. Of course, many 
other baculovirus vectors could be used in place of pAcHTL-A, such as pAc373, pVL941 
and pAcIML Other suitable vectors for the expression of GPCR polypeptides can be 
used, provided that the vector construct includes appropriately located signals for 
transcription, translation, and trafficking, such as an in-frame AUG and a signal peptide, 
as required. Such vectors are described in Luckow et al, Virology 170:31-39, among 
others. 

The virus is grown and isolated using standard baculovirus expression methods, 
such as those described in Summers et al. (A Manual of Methods for Baculovirus Vectors 
and Insect Cell Culture Procedures, Texas Agricultural Experimental Station Bulletin No. 
1555 (1987)). 

In a preferred embodiment, pAcHLT-A containing nGPCR-x gene is introduced 
into baculovirus using the "BaculoGold™" transfection kit (Pharmingen, San Diego, CA) 
using methods established by the manufacturer. Individual virus isolates are analyzed for 
protein production by radiolabeling infected cells with 35S-methionine at 24 hours post 
infection. Infected cells are harvested at 48 hours post infection, and the labeled proteins 
are visualized by SDS-PAGE. Viruses exhibiting high expression levels can be isolated 
and used for scaled up expression. 

For expression of a nGPCR-x polypeptide in a Sf9 cells, a polynucleotide molecule 
having a sequence selected from the group consisting of SEQ ID NO:l to SEQ ID NO: 134 
can be amplified by PCR using the primers and methods described above for baculovirus 
expression. The nGPCR-x cDNA is cloned into vector pAcHLT-A (Pharmingen) for 
expression in Sf9 insect. The insert is cloned into the Ndel and Kpnl sites, after 
elimination of an internal Ndel site (using the same primers described above for 
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expression in baculo virus). DNA is purified with Qiagen chromatography columns and 
expressed in Sf9 cells. Preliminary Western blot experiments from non-purified plaques 
are tested for the presence of the recombinant protein of the expected size which reacted 
with the GPCR-specific antibody. These results are confirmed after further purification 
5 and expression optimization in HiG5 cells. 

EXAMPLE 8: INTERACTION TRAP/TWO-HYBRID SYSTEM 

In order to assay for nGPCR-x-interacting proteins, the interaction trap/two-hybrid 
library screening method can be used. This assay was first described in Fields et al, 

10 Nature, 1989, 340, 245, which is incorporated herein by reference in its entirety. A 
protocol is published in Current Protocols in Molecular Biology 1999, John Wiley & Sons, 
NY, and Ausubel, F. M. et al. 1992, Short protocols in molecular biology, Fourth edition, 
Greene and Wiley-interscience, NY, each of which is incorporated herein by reference in 
its entirety. Kits are available from Clontech, Palo Alto, CA (Matchmaker Two-Hybrid 

15 System 3). 

A fusion of the nucleotide sequences encoding all or partial nGPCR-x and the 
yeast transcription factor GAL4 DNA-binding domain (DNA-BD) is constructed in an 
appropriate plasmid {i.e., pGBKT7) using standard subcloning techniques. Similarly, a 
GAL4 active domain (AD) fusion library is constructed in a second plasmid {i.e., 

20 pGADT7) from cDNA of potential GPCR-binding proteins (for protocols on forming 
cDNA libraries, see Sambrook et al. 1989, Molecular cloning: a laboratory manual, 
second edition, Cold Spring Harbor Press, Cold Spring Harbor, NY), which is 
incorporated herein by reference in its entirety. The DNA-BD/nGPCR-x fusion construct 
is verified by sequencing, and tested for autonomous reporter gene activation and cell 

25 toxicity, both of which would prevent a successful two-hybrid analysis. Similar controls 
are performed with the AD/library fusion construct to ensure expression in host cells and 
lack of transcriptional activity. Yeast cells are transformed {ca. 105 transformants/mg 
DNA) with both the nGPCR-x and library fusion plasmids according to standard 
procedures (Ausubel et ah, 1992, Short protocols in molecular biology, fourth edition, 

30 Greene and Wiley-interscience, NY, which is incorporated herein by reference in its 
entirety). In vivo binding of DNA-BD/nGPCR-x with AD/library proteins results in 
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transcription of specific yeast plasmid reporter genes (i.e., lacZ, HIS3, ADE2, LEU2). 
Yeast cells are plated on nutrient-deficient media to screen for expression of reporter 
genes. Colonies are dually assayed for p-galactosidase activity upon growth in Xgal (5- 
bromo-4-chloro-3-indolyl-p-D-galactoside) supplemented media (filter assay for P- 

5 galactosidase activity is described in Breeden et al, Cold Spring Harb. Symp. Quant. 
Biol, 1985, 50, 643, which is incorporated herein by reference in its entirety). Positive 
AD-library plasmids are rescued from transformants and reintroduced into the original 
yeast strain as well as other strains containing unrelated DNA-BD fusion proteins to 
confirm specific nGPCR-x/library protein interactions. Insert DNA is sequenced to verify 

10 the presence of an open reading frame rased to GAL4 AD and to determine the identity of 
the nGPCR-x-binding protein. 

EXAMPLE 9: MOBILITY SHIFT DNA-BINDING ASSAY USING GEL 
ELECTROPHORESIS 

15 A gel electrophoresis mobility shift assay can rapidly detect specific protein-DNA 

interactions. Protocols are widely available in such manuals as Sambrook et al. 1989, 
Molecular cloning: a laboratory manual, second edition, Cold Spring Harbor Press, Cold 
Spring Harbor, NY and Ausubel, F. M. et al, 1992, Short Protocols in Molecular Biology, 
fourth edition, Greene and Wiley-interscience, NY, each of which is incorporated herein 

20 by reference in its entirety. 

Probe DNA(<300 bp) is obtained from synthetic oligonucleotides, restriction 
endonuclease fragments, or PCR fragments and end-labeled with 32 P. An aliquot of 
purified nGPCR-x (ca. 15 fig) or crude nGPCR-x extract (ca. 15 ng) is incubated at 
constant temperature (in the range 22-37 C) for at least 30 minutes in 10-15 ul of buffer 

25 (i.e. TAE or TBE, pH 8.0-8.5) containing radiolabeled probe DNA, nonspecific carrier 
DNA (ca. 1 (xg), BSA (300 ug/ml), and 10% (v/v) glycerol. The reaction mixture is then 
loaded onto a polyacrylamide gel and run at 30-35 mA until good separation of free probe 
DNA from protein-DNA complexes occurs. The gel is then dried and bands 
corresponding to free DNA and protein-DNA complexes are detected by autoradiography. 

30 
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EXAMPLE 10: ANTIBODIES TO nGPCR-X 

Standard techniques are employed to generate polyclonal or monoclonal antibodies 
to the nGPCR-x receptor, and to generate useful antigen-binding fragments thereof or 
variants thereof, including "humanized" variants. Such protocols can be found, for 

5 example, in Sambrook et al. (1989) and Harlow et al. (Eds.), Antibodies A Laboratory 
Manual ; Cold Spring Harbor Laboratory; Cold Spring Harbor, NY (1988). In one 
embodiment, recombinant nGPCR-x polypeptides (or cells or cell membranes containing 
such polypeptides) are used as antigen to generate the antibodies. In another embodiment, 
one or more peptides having amino acid sequences corresponding to an immunogenic 

10 portion of nGPCR-x (e.g., 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, or more 
amino acids) are used as antigen. Peptides corresponding to extracellular portions of 
nGPCR-x, especially hydrophilic extracellular portions, are preferred. The antigen may be 
mixed with an adjuvant or linked to a hapten to increase antibody production. 
A. Polyclonal or Monoclonal antibodies 

15 As one exemplary protocol, recombinant nGPCR-x or a synthetic fragment thereof 

is used to immunize a mouse for generation of monoclonal antibodies (or larger mammal, 
such as a rabbit, for polyclonal antibodies). To increase antigenicity, peptides are 
conjugated to Keyhole Lympet Hemocyanin (Pierce), according to the manufacturer's 
recommendations. For an initial injection, the antigen is emulsified with Freund's 

20 Complete Adjuvant and injected subcutaneously. At intervals of two to three weeks, 
additional aliquots of nGPCR-x antigen are emulsified with Freund's Incomplete Adjuvant 
and injected subcutaneously. Prior to the final booster injection, a serum sample is taken 
from the immunized mice and assayed by western blot to confirm the presence of 
antibodies that immunoreact with nGPCR-x. Serum from the immunized animals may be 

25 used as polyclonal antisera or used to isolate polyclonal antibodies that recognize nGPCR- 
x. Alternatively, the mice are sacrificed and their spleen removed for generation of 
monoclonal antibodies. 

To generate monoclonal antibodies, the spleens are placed in 10 ml serum-free 
RPMI 1640, and single cell suspensions are formed by grinding the spleens in serum-free 

30 RPMI 1640, supplemented with 2 mM L-glutamine, 1 mM sodium pyruvate, 100 units/ml 
penicillin, and 100 ug/ml streptomycin (RPMI) (Gibco, Canada). The cell suspensions are 
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filtered and washed by centrifugation and resuspended in serum-free RPMI. Thymocytes 
taken from three naive Balb/c mice are prepared in a similar manner and used as a Feeder 
Layer. NS-1 myeloma cells, kept in log phase in RPMI with 10% fetal bovine serum 
(FBS) (Hyclone Laboratories, Inc., Logan, Utah) for three days prior to fusion, are 

5 centrifuged and washed as well. 

To produce hybridoma fusions, spleen cells from the immunized mice are 
combined with NS-1 cells and centrifuged, and the supernatant is aspirated. The cell 
pellet is dislodged by tapping the tube, and 2 ml of 37°C PEG 1500 (50% in 75 mM 
HEPES, pH 8.0) (Boehringer-Mannheim) is stirred into the pellet, followed by the 

10 addition of serum-free RPMI. Thereafter, the cells are centrifuged, resuspended in RPMI 
containing 15% FBS, 100 uM sodium hypoxanthine, 0.4 uM aminopterin, 16 uM 
thymidine (HAT) (Gibco), 25 units/ml IL-6 (Boehringer-Mannheim) and 1.5 x 10 6 
thymocytes/ml, and plated into 10 Corning flat-bottom 96-well tissue culture plates 
(Corning, Corning New York). 

15 On days 2, 4, and 6 after the fusion, lOOul of medium is removed from the wells of 

the fusion plates and replaced with fresh medium. On day 8, the fusions are screened by 
ELISA, testing for the presence of mouse IgG that binds to nGPCR-x. Selected fusion 
wells are further cloned by dilution until monoclonal cultures producing anti-nGPCR-x 
antibodies are obtained. 

20 B. Humanization of anti-nGPCR-x monoclonal antibodies 

The expression pattern of nGPCR-x as reported herein and the proven track record 
of GPCRs as targets for therapeutic intervention suggest therapeutic indications for 
nGPCR-x inhibitors (antagonists). nGPCR-x-neutralizing antibodies comprise one class 
of therapeutics useful as nGPCR-x antagonists. Following are protocols to improve the 

25 utility of anti-nGPCR-x monoclonal antibodies as therapeutics in humans by 
"humanizing" the monoclonal antibodies to improve their serum half-life and render them 
less immunogenic in human hosts (i.e., to prevent human antibody response to non-human 
anti-nGPCR-x antibodies). 

The principles of humanization have been described in the literature and are 

30 facilitated by the modular arrangement of antibody proteins. To minimize the possibility 
of binding complement, a humanized antibody of the IgG4 isotype is preferred. 
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For example, a level of humanization is achieved by generating chimeric 
antibodies comprising the variable domains of non-human antibody proteins of interest 
with the constant domains of human antibody molecules. (See, e.g., Morrison et al, Adv. 
Immunol., 44:65-92 (1989)). The variable domains of nGPCR-x-neutralizing 
5 anti-nGPCR-x antibodies are cloned from the genomic DNA of a B-cell hybridoma or 
from cDNA generated from mRNA isolated from the hybridoma of interest. The V region 
gene fragments are linked to exons encoding human antibody constant domains, and the 
resultant construct is expressed in suitable mammalian host cells {e.g. , myeloma or CHO 
cells). 

10 To achieve an even greater level of humanization, only those portions of the 

variable region gene fragments that encode antigen-binding complementarity determining 
regions ("CDR") of the non-human monoclonal antibody genes are cloned into human 
antibody sequences. (See, e.g., Jones et al, Nature 321:522-525 (1986); Riechmann et al, 
Nature 332:323-327 (1988); Verhoeyen et al, Science 239:1534-36 (1988); and Tempest 

15 et al, Bio/Technology 9: 266-71 (1991)). If necessary, the p-sheet framework of the 
human antibody surrounding the CDR3 regions also is modified to more closely mirror the 
three dimensional structure of the antigen-binding domain of the original monoclonal 
antibody. (See Kettleborough et al, Protein Engin., 4:773-783 (1991); and Foote et al, J. 
Mol. Biol., 224:487-499 (1992)). 

20 In an alternative approach, the surface of a non-human monoclonal antibody of 

interest is humanized by altering selected surface residues of the non-human antibody, 
e.g., by site-directed mutagenesis, while retaining all of the interior and contacting 
residues of the non-human antibody. See Padlan, Molecular Immunol., 28(4/5):489-98 
(1991). 

25 The foregoing approaches are employed using nGPCR-x-neutralizing anti-nGPCR- 

x monoclonal antibodies and the hybridomas that produce them to generate humanized 
nGPCR-x-neutralizing antibodies useful as therapeutics to treat or palliate conditions 
wherein nGPCR-x expression or ligand-mediated nGPCR-x signaling is detrimental. 
C. Human nGPCR-x-Neutralizing Antibodies from Phage Display 
30 Human nGPCR-x-neutralizing antibodies are generated by phage display 

techniques such as those described in Aujame et al, Human Antibodies 8(4):155-168 

145 
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(1997); Hoogenboom, TIBTECH 15:62-70 (1997); and Rader et al, Curr. Opin. 
Biotechnol. 8:503-508 (1997), all of which are incorporated by reference. For example, 
antibody variable regions in the form of Fab fragments or linked single chain Fv fragments 
are fused to the amino terminus of filamentous phage minor coat protein pill. Expression 
5 of the fusion protein and incorporation thereof into the mature phage coat results in phage 
particles that present an antibody on their surface and contain the genetic material 
encoding the antibody. A phage library comprising such constructs is expressed in 
bacteria, and the library is screened for nGPCR-x-specific phage-antibodies using labeled 
or immobilized nGPCR-x as antigen-probe. 

10 D. Human nGPCR-x-neutralizing antibodies from transgenic mice 

Human nGPCR-x-neutralizing antibodies are generated in transgenic mice 
essentially as described in Bruggemann et al, Immunol. Today 17(8):391-97 (1996) and 
Bruggemann et al, Curr. Opin. Biotechnol. 8:455-58 (1997). Transgenic mice carrying 
human V-gene segments in germline configuration and that express these transgenes in 

15 their lymphoid tissue are immunized with a nGPCR-x composition using conventional 
immunization protocols. Hybridomas are generated using B cells from the immunized 
mice using conventional protocols and screened to identify hybridomas secreting 
anti-nGPCR-x human antibodies (e.g., as described above). 

20 EXAMPLE 11: ASSAYS TO IDENTIFY MODULATORS OF nGPCR-X 
ACTIVITY 

Set forth below are several nonlimiting assays for identifying modulators (agonists 
and antagonists) of nGPCR-x activity. Among the modulators that can be identified by 
these assays are natural ligand compounds of the receptor; synthetic analogs and 

25 derivatives of natural ligands; antibodies, antibody fragments, and/or antibody-like 
compounds derived from natural antibodies or from antibody-like combinatorial libraries; 
and/or synthetic compounds identified by high-throughput screening of libraries; and the 
like. All modulators that bind nGPCR-x are useful for identifying nGPCR-x in tissue 
samples (e.g., for diagnostic purposes, pathological purposes, and the like). Agonist and 

30 antagonist modulators are useful for up-regulating and down-regulating nGPCR-x activity, 
respectively, to treat disease states characterized by abnormal levels of nGPCR-x activity. 
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The assays may be performed using single putative modulators, and/or may be performed 
using a known agonist in combination with candidate antagonists (or visa versa). 
A. cAMP Assays 

In one type of assay, levels of cyclic adenosine monophosphate (cAMP) are 
5 measured in nGPCR-x-transfected cells that have been exposed to candidate modulator 
compounds. Protocols for cAMP assays have been described in the literature. (See, e.g., 
Sutherland et al, Circulation 37: 279 (1968); Frandsen et al, Life Sciences 18: 529-541 
(1976); Dooley et al, Journal of Pharmacology and Experimental Therapeutics 283 (2): 
735-41 (1997); and George et al, Journal of Biomolecular Screening 2 (4): 235-40 

10 (1997)). An exemplary protocol for such an assay, using an Adenylyl Cyclase Activation 
FlashPlate® Assay from NEN™ Life Science Products, is set forth below. 

Briefly, the nGPCR-x coding sequence {e.g., a cDNA or intronless genomic DNA) 
is subcloned into a commercial expression vector, such as pzeoSV2 (Invitrogen), and 
transiently transfected into Chinese Hamster Ovary (CHO) cells using known methods, 

15 such as the transfection protocol provided by Boehringer-Mannheim when supplying the 
FuGENE 6 transfection reagent. Transfected CHO cells are seeded into 96-well 
microplates from the FlashPlate® assay kit, which are coated with solid scintillant to 
which antisera to cAMP has been bound. For a control, some wells are seeded with wild 
type (untransfected) CHO cells. Other wells in the plate receive various amounts of a 

20 cAMP standard solution for use in creating a standard curve. 

One or more test compounds {i.e., candidate modulators) are added to the cells in 
each well, with water and/or compound-free medium/diluent serving as a control or 
controls. After treatment, cAMP is allowed to accumulate in the cells for exactly 15 
minutes at room temperature. The assay is terminated by the addition of lysis buffer 

25 containing [ 125 I]-labeled cAMP, and the plate is counted using a Packard Topcount™ 96- 
well microplate scintillation counter. Unlabeled cAMP from the lysed cells (or from 
standards) and fixed amounts of [ 125 I]-cAMP compete for antibody bound to the plate. A 
standard curve is constructed, and cAMP values for the unknowns are obtained by 
interpolation. Changes in intracellular cAMP levels of cells in response to exposure to a 

30 test compound are indicative of nGPCR-x modulating activity. Modulators that act as 
agonists of receptors which couple to the G s subtype of G proteins will stimulate 
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production of cAMP, leading to a measurable 3-10 fold increase in cAMP levels. 
Agonists of receptors which couple to the G i/o subtype of G proteins will inhibit forskolin- 
stimulated cAMP production, leading to a measurable decrease in cAMP levels of 
50-100%. Modulators that act as inverse agonists will reverse these effects at receptors 
5 that are either constitutively active or activated by known agonists. 
B. Aequorin Assays 

In another assay, cells (e.g., CHO cells) are transiently co-transfected with both a 
nGPCR-x expression construct and a construct that encodes the photoprotein apoaquorin. 
In the presence of the cofactor coelenterazine, apoaquorin will emit a measurable 

10 luminescence that is proportional to the amount of intracellular (cytoplasmic) free 
calcium. (See generally, Cobbold, et al. "Aequorin measurements of cytoplasmic free 
calcium," In: McCormack J.G. and Cobbold P.H., eds., Cellular Calcium: A Practical 
Approach. OxfordrIRL Press (1991); Stables et al, Analytical Biochemistry 252: 115-26 
(1997); and Haugland, Handbook of Fluorescent Probes and Research Chemicals. Sixth 

15 edition. Eugene OR: Molecular Probes (1996).) 

In one exemplary assay, nGPCR-x is subcloned into the commercial expression 
vector pzeoSV2 (Invitrogen) and transiently co-transfected along with a construct that 
encodes the photoprotein apoaquorin (Molecular Probes, Eugene, OR) into CHO cells 
using the transfection reagent FuGENE 6 (Boehringer-Mannheim) and the transfection 

20 protocol provided in the product insert. 

The cells are cultured for 24 hours at 37°C in MEM (Gibco/BRL, Gaithersburg, 
MD) supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 
10 ug/ml streptomycin, at which time the medium is changed to serum-free MEM 
containing 5 uM coelenterazine (Molecular Probes, Eugene, OR). Culturing is then 

25 continued for two additional hours at 37°C. Subsequently, cells are detached from the 
plate using VERSEN (Gibco/BRL), washed, and resuspended at 200,000 cells/ml in 
serum-free MEM. 

Dilutions of candidate nGPCR-x modulator compounds are prepared in serum-free 
MEM and dispensed into wells of an opaque 96-well assay plate at 50 ul/well. Plates are 
30 then loaded onto an MLX microtiter plate luminometer (Dynex Technologies, Inc., 
Chantilly, VA). The instrument is programmed to dispense 50ul cell suspensions into 
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each well, one well at a time, and immediately read luminescence for 1 5 seconds. Dose- 
response curves for the candidate modulators are constructed using the area under the 
curve for each light signal peak. Data are analyzed with SlideWrite, using the equation for 
a one-site ligand, and EC 5 o values are obtained. Changes in luminescence caused by the 
5 compounds are considered indicative of modulatory activity. Modulators that act as 
agonists at receptors which couple to the G q subtype of G proteins give an increase in 
luminescence of up to 100 fold. Modulators that act as inverse agonists will reverse this 
effect at receptors that are either constitutively active or activated by known agonists. 
C. Luciferase Reporter Gene Assay 

10 The photoprotein luciferase provides another useful tool for assaying for 

modulators of nGPCR-x activity. Cells (e.g., CHO cells or COS 7 cells) are transiently 
co-transfected with both a nGPCR-x expression construct (e.g., nGPCR-x in pzeoSV2) 
and a reporter construct which includes a gene for the luciferase protein downstream from 
a transcription factor binding site, such as the cAMP-response element (CRE), AP-1, or 

15 NF-kappa B. Agonist binding to receptors coupled to the G s subtype of G proteins leads 
to increases in cAMP, thereby activating the CRE transcription factor and resulting in 
expression of the luciferase gene. Agonist binding to receptors coupled to the G q subtype 
of G protein leads to production of diacylglycerol that activates protein kinase C, which 
activates the AP-1 or NF-kappa B transcription factors, in turn resulting in expression of 

20 the luciferase gene. Expression levels of luciferase reflect the activation status of the 
signaling events. (See generally, George et al, Journal of Biomolecular Screening 2(4): 
235-240 (1997); and Stratowa et al, Current Opinion in Biotechnology 6: 574-581 
(1995)). Luciferase activity may be quantitatively measured using, e.g., luciferase assay 
reagents that are commercially available from Promega (Madison, WI). 

25 In one exemplary assay, CHO cells are plated in 24-well culture dishes at a density 

of 100,000 cells/well one day prior to transfection and cultured at 37°C in MEM 
(Gibco/BRL) supplemented with 10% fetal bovine serum, 2 mM glutamine, 10 U/ml 
penicillin and 10 |xg/ml streptomycin. Cells are transiently co-transfected with both a 
nGPCR-x expression construct and a reporter construct containing the luciferase gene. 

30 The reporter plasmids CRE-luciferase, AP-1 -luciferase and NF-kappaB-luciferase may be 
purchased from Stratagene (LaJolla, CA). Transfections are performed using the FuGENE 
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6 transfection reagent (Boehringer-Mannheim) according to the supplier's instructions. 
Cells transfected with the reporter construct alone are used as a control. Twenty-four 
hours after transfection, cells are washed once with PBS pre-warmed to 37°C. Serum-free 
MEM is then added to the cells either alone (control) or with one or more candidate 
modulators and the cells are incubated at 37°C for five hours. Thereafter, cells are washed 
once with ice-cold PBS and lysed by the addition of 100 ul of lysis buffer per well from 
the luciferase assay kit supplied by Promega. After incubation for 15 minutes at room 
temperature, 15 ul of the lysate is mixed with 50 ul of substrate solution (Promega) in an 
opaque-white, 96-well plate, and the luminescence is read immediately on a Wallace 
model 1450 MicroBeta scintillation and luminescence counter (Wallace Instruments, 
Gaithersburg, MD). 

Differences in luminescence in the presence versus the absence of a candidate 
modulator compound are indicative of modulatory activity. Receptors that are either 
constitutively active or activated by agonists typically give a 3 to 20-fold stimulation of 
luminescence compared to cells transfected with the reporter gene alone. Modulators that 
act as inverse agonists will reverse this effect. 

D. Intracellular calcium measurement using FLIPR 

Changes in intracellular calcium levels are another recognized indicator of G 
protein-coupled receptor activity, and such assays can be employed to screen for 
modulators of nGPCR-x activity. For example, CHO cells stably transfected with a 
nGPCR-x expression vector are plated at a density of 4 x 10 4 cells/well in Packard black- 
walled, 96-well plates specially designed to discriminate fluorescence signals emanating 
from the various wells on the plate. The cells are incubated for 60 minutes at 37°C in 
modified Dulbecco's PBS (D-PBS) containing 36 mg/L pyruvate and 1 g/L glucose with 
the addition of 1% fetal bovine serum and one of four calcium indicator dyes (Fluo-3™ 
AM, Fluo-4™ AM, Calcium Green™-1 AM, or Oregon Green™ 488 BAPTA-1 AM), 
each at a concentration of 4 uM. Plates are washed once with modified D-PBS without 
1% fetal bovine serum and incubated for 10 minutes at 37°C to remove residual dye from 
the cellular membrane. In addition, a series of washes with modified D-PBS without 1% 
fetal bovine serum is performed immediately prior to activation of the calcium response. 
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A calcium response is initiated by the addition of one or more candidate receptor 
agonist compounds, calcium ionophore A23187 (10 uM; positive control), or ATP (4 uM; 
positive control). Fluorescence is measured by Molecular Device's FLIPR with an argon 
laser (excitation at 488 nm). (See, e.g., Kuntzweiler et ai, Drug Development Research, 

5 44(1): 14-20 (1998)). The F-stop for the detector camera was set at 2.5 and the length of 
exposure was 0.4 milliseconds. Basal fluorescence of cells was measured for 20 seconds 
prior to addition of candidate agonist, ATP, or A23187, and the basal fluorescence level 
was subtracted from the response signal. The calcium signal is measured for 
approximately 200 seconds, taking readings every two seconds. Calcium ionophore 

10 A23187 and ATP increase the calcium signal 200% above baseline levels. In general, 
activated GPCRs increase the calcium signal approximately 10-15% above baseline signal. 
E. Mito genesis Assay 

In a mitogenesis assay, the ability of candidate modulators to induce or inhibit 
nGPCR-x-mediated cell division is determined. (See, e.g., Lajiness et ai, Journal of 

15 Pharmacology and Experimental Therapeutics 267(3): 1573-1581 (1993)). For example, 
CHO cells stably expressing nGPCR-x are seeded into 96-well plates at a density of 5000 
cells/well and grown at 37°C in MEM with 10% fetal calf serum for 48 hours, at which 
time the cells are rinsed twice with serum-free MEM. After rinsing, 80ul of fresh MEM, 
or MEM containing a known mitogen, is added along with 20ul MEM containing varying 

20 concentrations of one or more candidate modulators or test compounds diluted in serum- 
free medium. As controls, some wells on each plate receive serum-free medium alone, 
and some receive medium containing 10% fetal bovine serum. Untransfected cells or cells 
transfected with vector alone also may serve as controls. 

After culture for 16-18 hours, lp Ci of [ 3 H] -thymidine (2 Ci/mmol) is added to the 

25 wells and cells are incubated for an additional 2 hours at 37°C. The cells are trypsinized 
and collected on filter mats with a cell harvester (Tomtec); the filters are then counted in a 
Betaplate counter. The incorporation of [ H]-thymidine in serum-free test wells is 
compared to the results achieved in cells stimulated with serum (positive control). Use of 
multiple concentrations of test compounds permits creation and analysis of dose-response 

30 curves using the non-linear, least squares fit equation: A = Bx[C/(D + C)] + G where A 
is the percent of serum stimulation; B is the maximal effect minus baseline; C is the EC50; 
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D is the concentration of the compound; and G is the maximal effect. Parameters B, C and 
G are determined by Simplex optimization. 

Agonists that bind to the receptor are expected to increase [ 3 H] -thymidine 
incorporation into cells, showing up to 80% of the response to serum. Antagonists that 
5 bind to the receptor will inhibit the stimulation seen with a known agonist by up to 1 00%. 

F. [ 35 S1GTPyS Binding Assay 

Because G protein-coupled receptors signal through intracellular G proteins whose 
activity involves GTP binding and hydrolysis to yield bound GDP, measurement of 
binding of the non-hydrolyzable GTP analog [ 35 S]GTPyS in the presence and absence of 

10 candidate modulators provides another assay for modulator activity. {See, e.g., Kowal et 
al, Neuropharmacology 37:179-187 (1998).) 

In one exemplary assay, cells stably transfected with a nGPCR-x expression vector 
are grown in 10 cm tissue culture dishes to subconfluence, rinsed once with 5 ml of ice- 
cold Ca 2+ /Mg 2+ -free phosphate-buffered saline, and scraped into 5 ml of the same buffer. 

15 Cells are pelleted by centrifugation (500 x g, 5 minutes), resuspended in TEE buffer (25 
mM Tris, pH 7.5, 5 mM EDTA, 5 mM EGTA), and frozen in liquid nitrogen. After 
thawing, the cells are homogenized using a Dounce homogenizer (one ml TEE per plate of 
cells), and centrifuged at 1,000 x g for 5 minutes to remove nuclei and unbroken cells. 

The homogenate supernatant is centrifuged at 20,000 x g for 20 minutes to isolate 

20 the membrane fraction, and the membrane pellet is washed once with TEE and 
resuspended in binding buffer (20 mM HEPES, pH 7.5, 150 mM NaCl, 10 mM MgCl 2 , 1 
mM EDTA). The resuspended membranes can be frozen in liquid nitrogen and stored at - 
70°C until use. 

Aliquots of cell membranes prepared as described above and stored at -70°C are 
25 thawed, homogenized, and diluted into buffer containing 20 mM HEPES, 10 mM MgCl 2 , 
1 mM EDTA, 120 mM NaCl, 10 uM GDP, and 0.2 mM ascorbate, at a concentration of 
10-50 ug/ml. In a final volume of 90 ul, homogenates are incubated with varying 
concentrations of candidate modulator compounds or 100 uM GTP for 30 minutes at 30°C 
and then placed on ice. To each sample, 10 ul guanosine 5'-0-(3[ 35 S]thio) triphosphate 
30 (NEN, 1200 Ci/mmol; [ 35 S]-GTPyS), was added to a final concentration of 100-200 pM. 
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Samples are incubated at 30°C for an additional 30 minutes, 1 ml of lOmM HEPES, pH 
7.4, 10 mM MgCl 2 , at 4°C is added and the reaction is stopped by filtration. 

Samples are filtered over Whatman GF/B filters and the filters are washed with 20 
ml ice-cold 10 mM HEPES, pH 7.4, 10 mM MgCl 2 . Filters are counted by liquid 

5 scintillation spectroscopy. Nonspecific binding of [ 35 S]-GTPyS is measured in the 
presence of 100 uM GTP and subtracted from the total. Compounds are selected that 
modulate the amount of [ 35 S]-GTPyS binding in the cells, compared to untransfected 
control cells. Activation of receptors by agonists gives up to a five-fold increase in 
[ 35 S]GTPyS binding. This response is blocked by antagonists. 

10 G. MAP Kinase Activity Assay 

Evaluation of MAP kinase activity in cells expressing a GPCR provides another 
assay to identify modulators of GPCR activity. (See, e.g., Lajiness et al., Journal of 
Pharmacology and Experimental Therapeutics 267(3):1573-1581 (1993) and Boulton et 
al, Cell 65:663-675 (1991).) 

15 In one embodiment, CHO cells stably transfected with nGPCR-x are seeded into 6- 

well plates at a density of 70,000 cells/well 48 hours prior to the assay. During this 48- 
hour period, the cells are cultured at 37°C in MEM medium supplemented with 10% fetal 
bovine serum, 2mM glutamine, 10 U/ml penicillin and 10u.g/ml streptomycin. The cells 
are serum-starved for 1-2 hours prior to the addition of stimulants. 

20 For the assay, the cells are treated with medium alone or medium containing either 

a candidate agonist or 200 nM Phorbol ester- myristoyl acetate (i.e., PMA, a positive 
control), and the cells are incubated at 37°C for varying times. To stop the reaction, the 
plates are placed on ice, the medium is aspirated, and the cells are rinsed with 1 ml of ice- 
cold PBS containing ImM EDTA. Thereafter, 200ul of cell lysis buffer (12.5 mM MOPS, 

25 pH 7.3, 12.5 mM glycerophosphate, 7.5mM MgCl 2 , 0.5mM EGTA, 0.5 mM sodium 
vanadate, ImM benzamidine, ImM dithiothreitol, 10 ug/ml leupeptin, 10 ug/ml aprotinin, 
2ug/ml pepstatin A, and luM okadaic acid) is added to the cells. The cells are scraped 
from the plates and homogenized by 10 passages through a 23 3/4 G needle, and the 
cytosol fraction is prepared by centrifugation at 20,000 x g for 15 minutes. 
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Aliquots (5-10 pi containing 1-5 ug protein) of cytosol are mixed with 1 mM 
MAPK Substrate Peptide (APRTPGGRR (SEQ ID NO: 269), Upstate Biotechnology, Inc., 
N.Y.) and 50uM [y- 32 P]ATP (NEN, 3000 Ci/mmol), diluted to a final specific activity of 
-2000 cpm/pmol, in a total volume of 25 ul. The samples are incubated for 5 minutes at 

5 30°C, and reactions are stopped by spotting 20 pi on 2 cm 2 squares of Whatman P81 
phosphocellulose paper. The filter squares are washed in 4 changes of 1% H3PO4, and the 
squares are subjected to liquid scintillation spectroscopy to quantitate bound label. 
Equivalent cytosolic extracts are incubated without MAPK substrate peptide, and the 
bound label from these samples are subtracted from the matched samples with the 

10 substrate peptide. The cytosolic extract from each well is used as a separate point. Protein 
concentrations are determined by a dye binding protein assay (Bio-Rad Laboratories). 
Agonist activation of the receptor is expected to result in up to a five-fold increase in 
MAPK enzyme activity. This increase is blocked by antagonists. 
H. [ 3 H] Arachidonic Acid Release 

15 The activation of GPCRs also has been observed to potentiate arachidonic acid 

release in cells, providing yet another useful assay for modulators of GPCR activity. (See, 
e.g., Kanterman et at, Molecular Pharmacology 39:364-369 (1991).) For example, CHO 
cells that are stably transfected with a nGPCR-x expression vector are plated in 24-well 
plates at a density of 15,000 cells/well and grown in MEM medium supplemented with 

20 10% fetal bovine serum, 2 mM glutamine, 10 U/ml penicillin and 10 ug/ml streptomycin 
for 48 hours at 37°C before use. Cells of each well are labeled by incubation with [ 3 H]- 
arachidonic acid (Amersham Corp., 210 Ci/mmol) at 0.5 uCi/ml in 1 ml MEM 
supplemented with lOmM HEPES, pH 7.5, and 0.5% fatty-acid-free bovine serum 
albumin for 2 hours at 37°C. The cells are then washed twice with 1 ml of the same 

25 buffer. 

Candidate modulator compounds are added in 1 ml of the same buffer, either alone 
or with lOuM ATP and the cells are incubated at 37°C for 30 minutes. Buffer alone and 
mock-transfected cells are used as controls. Samples (0.5 ml) from each well are counted 
by liquid scintillation spectroscopy. Agonists which activate the receptor will lead to 
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potentiation of the ATP-stimulated release of [ 3 H]-arachidonic acid. This potentiation is 
blocked by antagonists. 

I. Extracellular Acidification Rate 

hi yet another assay, the effects of candidate modulators of nGPCR-x activity are 
5 assayed by monitoring extracellular changes in pH induced by the test compounds. (See, 
e.g., Dunlop et al, Journal of Pharmacological and Toxicological Methods 40(l):47-55 
(1998).) In one embodiment, CHO cells transfected with a nGPCR-x expression vector 
are seeded into 12 mm capsule cups (Molecular Devices Corp.) at 4 x 10 5 cells/cup in 
MEM supplemented with 10% fetal bovine serum, 2 mM L-glutamine, 10 U/ml penicillin, 
10 and 10 u.g/ml streptomycin. The cells are incubated in this medium at 37°C in 5% CO2 for 
24 hours. 

Extracellular acidification rates are measured using a Cytosensor 
microphysiometer (Molecular Devices Corp.). The capsule cups are loaded into the sensor 
chambers of the microphysiometer and the chambers are perfused with running buffer 

15 (bicarbonate-free MEM supplemented with 4 mM L-glutamine, 10 units/ml penicillin, 10 
ug/ml streptomycin, 26 mM NaCl) at a flow rate of 100 ul/minute. Candidate agonists or 
other agents are diluted into the running buffer and perfused through a second fluid path. 
During each 60-second pump cycle, the pump is run for 38 seconds and is off for the 
remaining 22 seconds. The pH of the running buffer in the sensor chamber is recorded 

20 during the cycle from 43-58 seconds, and the pump is re-started at 60 seconds to start the 
next cycle. The rate of acidification of the running buffer during the recording time is 
calculated by the Cytosoft program. Changes in the rate of acidification are calculated by 
subtracting the baseline value (the average of 4 rate measurements immediately before 
addition of a modulator candidate) from the highest rate measurement obtained after 

25 addition of a modulator candidate. The selected instrument detects 61mV/pH unit. 
Modulators that act as agonists of the receptor result in an increase in the rate of 
extracellular acidification compared to the rate in the absence of agonist. This response is 
blocked by modulators which act as antagonists of the receptor. 

30 

155 



DOCKET NO.: 00100.US1 



PATENT 



Example 12 - Using nGPCR-x proteins to isolate neurotransmitters 

Isolated nGPCR-x proteins of the present invention can be used to isolate novel or 
known neurotransmitters (Saito et al, Nature 400: 265-269, 1999). The cDNAs that 
5 encode the isolated nGPCR-x can be cloned into mammalian expression vectors and used 
to stably or transiently transfect mammalian cells including CHO, Cos or HEK293 cells. 
Receptor expression can be determined by Northern blot analysis of transfected cells and 
identification of an appropriately sized mRNA band (predicted size from the cDNA). 
Brain regions shown by mRNA analysis to express each of the nGPCR-x proteins could be 

10 processed for peptide extraction using any of several protocols ((Reinsheidk R.K. et al, 
Science 270: 243-247, 1996; Sakurai, T., et al, Cell 92; 573-585, 1998; Hinuma, S., et al., 
Nature 393: 272-276, 1998). Chromotographic fractions of brain extracts could be tested 
for ability to activate nGPCR-x proteins by measuring second messenger production such 
as changes in cAMP production in the presence or absence of forskolin, changes in 

15 inositol 3-phosphate levels, changes in intracellular calcium levels or by indirect measures 
of receptor activation including receptor stimulated mitogenesis, receptor mediated 
changes in extracellular acidification or receptor mediated changes in reporter gene 
activation in response to cAMP or calcium (these methods should all be referenced in 
other sections of the patent). Receptor activation could also be monitored by co- 

20 transfecting cells with a chimeric GI q /i3 to force receptor coupling to a calcium stimulating 
pathway (Conklin et al, Nature 363; 274-276, 1993). Neurotransmitter mediated 
activation of receptors could also be monitored by measuring changes in [ 35 SJ-GTPKS 
binding in membrane fractions prepared from transfected mammalian cells. This assay 
could also be performed using baculoviruses containing nGPCR-x proteins infected into 

25 SF9 insect cells. 

The neurotransmitter which activates nGPCR-x proteins can be purified to 
homogeneity through successive rounds of purification using nGPCR-x proteins activation 
as a measurement of neurotransmitter activity. The composition of the neurotransmitter 
can be determined by mass spectrometry and Edman degradation if peptidergic. 

30 Neurotransmitters isolated in this manner will be bioactive materials which will alter 



156 



DOCKET NO.: 00100.US1 



PATENT 



neurotransmission in the central nervous system and will produce behavioral and 
biochemical changes. 

Example 13 - Using nGPCR-x proteins to isolate and purify G proteins 

5 

cDNAs encoding nGPCR-x proteins are epitope-tagged at the amino terminuus 
end of the cDNA with the cleavable influenza-hemagglutinin signal sequence followed by 
the FLAG epitope (IB I, New Haven, CT). Additionally, these sequences are tagged at the 
carboxyl terminus with DNA encoding six histidine residues. (Amino and Carboxyl 

10 Terminal Modifications to Facilitate the Production and Purification of a G Protein- 
Coupled Receptor, B.K. Kobilka , Analytical Biochemistry, Vol. 231, No. 1, Oct 1995, pp. 
269-271). The resulting sequences are cloned into a baculovirus expression vector such as 
pVL1392 (Invitrogen). The baculovirus expression vectors are used to infect SF-9 insect 
cells as described (Guan, X. M., Kobilka, T. S., and Kobilka, B. K. (1992) J. Biol. Chem. 

15 267, 21995-21998). Infected SF-9 cells could be grown in 1000-ml cultures in SF900 II 
medium (Life Technologies, Inc.) containing 5% fetal calf serum (Gemini, Calabasas, CA) 
and 0.1 mg/ml gentamicin (Life Technologies, Inc.) for 48 hours at which time the cells 
could be harvested. Cell membrane preparations could be separated from soluble proteins 
following cell lysis. nGPCR-x protein purification is carried out as described for 

20 purification of the 32 receptor (Kobilka, Anal. Biochem., 231 (1): 269-271, 1995) 
including solubilization of the membranes in 0.8-1.0 % «-dodecyl -D-maltoside (DM) 
(CalBiochem, La Jolla, CA) in buffer containing protease inhibitors followed by Ni- 
column chromatography using chelating Sepharose™ (Pharmacia, Uppsala, Sweden). The 
eluate from the Ni-column is further purified on an Ml anti-FLAG antibody column (IBI). 

25 Receptor containing fractions are monitored by using receptor specific antibodies 
following western blot analysis or by SDS-PAGE analysis to look for an appropriate sized 
protein band (appropriate size would be the predicted molecular weight of the protein). 

This method of purifying G protein is particularly useful to isolate G proteins that 
bind to the nGPCR-x proteins in the absence of an activating ligand. 

30 
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EXAMPLE 14: CLONE DEPOSIT INFORMATION 

In accordance with the Budapest Treaty, clones of the present invention have been 
deposited at the Agricultural Research Culture Collection (NRRL) International 
Depository Authority, 1815 N. University Street, Peoria, Illinois 61604, U.S.A. Accession 
5 numbers and deposit dates are provided below in Table 6. 



Table 6: DEPOSIT INFORMATION 



Clone 


Accession Number 
NRRL 


Budapest Treaty Deposit Date 








nGPCR-74 (SEQ ID NO: 134) 


UC20088 


2000 Feb 22 



Some of the preferred embodiments of the invention described above are outlined 
10 below and include, but are not limited to, the following embodiments. As those skilled in 
the art will appreciate, numerous changes and modifications may be made to the preferred 
embodiments of the invention without departing from the spirit of the invention. It is 
intended that all such variations fall within the scope of the invention. 

The entire disclosure of each publication cited herein is hereby incorporated by 
15 reference. 
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